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Abstract 
Investigating Corrective Instructional Activities for Secondary-Level Students Within 
Mastery Learning Environments. Scott Root, 2015: Applied Dissertation, Nova 
Southeastern University, Abraham S. Fischler School of Education. ERIC Descriptors: 
Mastery Learning, Safety Education, Correctional Education, Slow Learners 
 
This applied dissertation was designed to provide a better understanding of the 
effectiveness of out-of-class safety net corrective instructional activity practices 
conducted beyond regular classroom instruction for lower secondary level (9th- and 10th- 
grade high school) students within mastery learning educational environments. The study 
was designed to shed light on the impact and implications of these practices on Bloom’s 
vanishing point (Bloom, 1971) and Arlin’s leveling effect (Arlin & Westbury, 1976). 
Seven mastery learning structured international schools in geographic proximity, of 
similar size, and utilizing the same program of study were used in this study. Three of the 
schools that employed a safety net program were the basis of this study, and the four 
schools that did not have in place a safety net program were used as a control for this 
observational research. 
 
Normed Measures of Academic Progress (MAP) RIT scores (Northwest Evaluation 
Association, 2005), grade point averages, and safety net program data were used in a 
series of case-control tests to determine the effectiveness of out-of-class corrective 
instructional activity safety net programs for above-average and below-average achieving 
students. The mean study and control group RIT percentile ranking scores for the 
students was nearly 1 standard deviation above the averages reported by the Northwest 
Evaluation Association (2005), so these relative comparisons involved bright students. 
This large volume of data enabled analysis of the effects of out-of-class safety net 
activities on school-wide and individual improvement in literature, writing, mathematics, 
and comprehensive results. 
 
Series of conclusive nonparametric analysis were used instead of normal distribution tests 
because of the out-of-bounds skewed nature of the data. Analysis of the data suggested 
that safety netting programs benefit all students, irrespective of whether or not students 
received out-of-class corrective instructional activities. The MAP RIT scores of below- 
average achieving students were not affected by attending a school with a safety net 
program but their GPA results improved in all subjects. Arlin’s leveling effect (Arlin & 
Westbury, 1976) most likely accounted for improvement of MAP RIT scores for above- 
average students who attended a school with a safety net program but their GPA results 
were not affected. These contrasting benefits masked the school-wide test results, which 
suggested that a school district might not realize an overall increase in MAP RIT and 
GPA results when adopting a safety net program. Students identified in need of safety 
netting services benefited by having been placed in the program up to twice in any 
respective course, but a point of diminishing returns was reached when a student fell 3 or 
more units behind in a course in relation to the progress of the class. 
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Chapter 1: Introduction 
The setting of this research was seven the 39 Quality Schools International (QSI) 
located in 27 countries covering five continents. QSI was established in August 1991 as a 
nonprofit international school system to establish and govern American style schools 
upon the request of embassies, international organizations, and international businesses. 
Middle States Association of Colleges and Schools (MSA) accredited 23 QSI schools, 
and the remaining schools were in various stages of the accreditation application process. 
English was the medium of instruction in all QSI schools for the QSI cooperatively 
written curriculum that was coordinated from its world headquarters in Ljubljana, 
Slovenia. 
As of January 28, 2013, there were 5,846 students from 116 different nationalities 
attending QSI schools, of which 52% were male, and 48% were female. The top 10 
nationalities represented in QSI schools included the United States at 19%, South Korea 
at 10%, Hong Kong at 5%, Ukraine at 5%, Kazakhstan at 4%, Germany at 3%, India at 
3%, Japan at 3%, Taiwan at 3%, and Canada at 3%. The size of each school ranged from 
15 to 1,012 students from preschool age through secondary (high school) graduation. QSI 
schools were renowned for their family feel, values-based education reflected in the 
organization’s transcultural success orientations and individualized approach to learning 
through the utilization of its mastery learning model of education. Students leaving QSI 
schools readily transferred to other international or stateside schools, and graduates of 
QSI schools typically attended colleges and universities in the United States, Canada, and 
the United Kingdom. 
Arlin (1982) and Webster (1982) used the phrase collective instruction to describe 
nondifferentiated in-class instruction. Slavin and Karweit (1984) used the word 
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traditional to describe nondifferentiated teaching methods. Killen (2000) wrote about 
traditional scheduling of classes wherein all students in courses met with their instructor 
within a classroom environment, irrespective of educational methods employed. These 
semantics were not universally accepted and were confusing. For this reason, the 
researcher used the phrase out-of-class to describe any educational experience conducted 
for a select group of students outside the context of the regularly scheduled lessons 
instead of the aforementioned nonstandardized terminology. 
The terms correction procedures, corrective instruction, and correctives were 
used interchangeably by Bloom (1974, 1976, 1984a, 1984b; Block, Airasian, Bloom, & 
Carroll, 1971) to describe in-class and out-of-class reteaching activities for students to 
work on outcomes not yet mastered. The researcher used the phrase corrective 
instructional activities to encompass the meaning of those labels. 
Bloom (1976) used the unfortunate term slow learners to describe students who 
benefited from receiving additional instruction or time-on-task to reach mastery levels of 
learning. The terms slow learner and slowest students were consequentially used by Arlin 
(1982, 1984a, 1984b) and Slavin (1987a) in follow-up studies central to the literature 
review of this study. Phrases that referred to students who benefited from corrective 
instructional activities were used within the context of this research paper as an 
alternative to the term slow learners, when applicable. 
Topic 
According to Bloom (1972), the central premise of mastery learning is that when 
given appropriate learning conditions, up to 90% of all students can learn to the level of 
learning that the top 10% of students traditionally reach. This claim was widely supported 
by research (Guskey, 2007) but there were various opinions about what constitutes the 
3 
 
 
 
appropriate learning conditions to achieve those levels of student success. Researchers 
throughout the 1970s and 1980s naturally turned to the founders of mastery learning for 
answers, who tended to agree on the need for additional instructional time. Morrison 
(1926) suggested time be used as a variable, and Carroll (1963) suggested giving students 
sufficient time to master the material as a fundamental principle for reaching mastery 
levels of learning (Block et al., 1971; Zimmerman & Dibenedetto, 2008). 
The need for extra time within a mastery learning environment created a split in 
the mastery learning movement over the means and methods for providing extra time. 
Carroll (1963) advocated the provision of extra time supported through individualized 
instruction suggested by the Personalized System of Instruction (Slavin, 1987a), also 
known as the Keller Plan (Keller, 1968). A subbranch of the Keller Plan evolved through 
the work of Cohen (1977) known as Continuous Progress Mastery Learning that was 
identical to the Personalized System of Instruction, with the addition of corrective 
instructional opportunities to reach mastery criteria (Slavin, 1987a). The Personalized 
System of Instruction and Continuous Progress Mastery Learning movements had been 
used exclusively in higher education. Therefore, those two mastery learning systems were 
not central to this research because those methodologies focused on postsecondary 
education. Bloom became the founder of group-based mastery learning that focused on 
preschool through secondary-level instruction; therefore, only that branch of mastery 
learning was explored at considerable length in this study within the context of the need 
for extra time to reach mastery levels of learning (Slavin, 1987a). 
Bloom agreed with the body of research in support of the merits of additional 
instructional time but described it as a basic problem for mastery learning (Block et al., 
1971), which makes sense in view of the challenge of trying to accommodate the need for 
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additional instructional time within the context of a group-based traditional timetable. 
These pragmatic concerns, coupled with Bloom’s egalitarian ideals (Arlin, 1984a), led 
Bloom (1971) to his premise that slow learners become more efficient learners within a 
mastery learning environment where a vanishing point is reached in the distinction 
between the rates of learning of most students. Research that dispelled Bloom’s vanishing 
point hypothesis (Arlin, 1982, 1984b) but provided evidence for ways and means of 
providing out-of-class corrective instructional activities designed to enable most all 
students to reach mastery levels of learning was explored by the researcher. The 
effectiveness of those various corrective instructional activities supported the first 
hypothesis of this study, corrective instructional activities for students who may benefit 
from that provision are services best delivered outside the context of the in-class learning 
environment. 
Arlin’s leveling effect theory (Arlin & Westbury, 1976) developed from research 
suggested classrooms using mastery learning tended to allocate time in a Robin Hood 
manner (Arlin, 1984a) that benefited the slow students at the expense of providing 
enrichment opportunities for the high-achieving students. Unlike Bloom’s vanishing 
point hypothesis that was dispelled in the literature review of this study, this investigation 
suggested that a leveling effect is an inherent risk with mastery learning systems and in 
need of further study (Arlin & Westbury, 1976). Evidence of this was provided along 
with the second hypothesis of this research paper, the provision of out-of-class corrective 
instructional activities for students who may benefit from that provision enables teachers 
to provide in-class meaningful enrichment opportunities for high-achieving students. 
Research Problem 
This study presumed Bloom’s vanishing point was a phenomenon that could not 
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be depended on to address the extra time needed for some students. The problem 
addressed in this study was whether out-of-class corrective instructional activities for 
students who might benefit from that provision enabled them to reach mastery levels of 
learning. This study also looked for evidence of the impact of out-of-class corrective 
instructional activities for students who might benefit from that provision and on the 
teacher’s ability to deliver additional in-class enrichment opportunities to high-achieving 
students; thereby, providing evidence and a solution to Arlin’s leveling effect. 
The QSI Kyiv International School quickly grew during the 1990s, along with 
pressure to deliver an academically premier secondary school program. A number of 
upper-level students struggled to complete the 10 units typically required in each course 
to the mastery-level standard, which jeopardized their graduation plans. A highly 
effective progress monitoring system was introduced that informed parents of their son’s 
or daughter’s weekly progress, along with encouragement to provide corrective 
instructional opportunities at home. 
The researcher directed the QSI Baku International School (BIS) in Azerbaijan 
for 7 years, during which time the school’s MSA Steering Committee developed a safety 
net strategic goal within the context of its reaccreditation process for reasons similar to 
those encountered at Kyiv International School. The BIS Advisory Board adopted the 
goal in the form of the BIS Safety Net policy in 2006, and it continues to provide out-of-
class corrective instructional activities for students who may benefit from that provision. 
The administrative successor of the researcher in that school presented the BIS Safety 
Net policy at a QSI regional professional development seminar in 2011. The 
administration of the QSI International School of Tbilisi was intrigued with the 
presentation with hope that it would address similar safety net needs at the QSI School in 
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Tbilisi, Georgia. 
A modified version of the BIS Safety Net Policy was piloted during the 2011-
2012 school year at the QSI International School of Tbilisi, and a final version of the 
policy was adapted and made operational during the 2012-2013 school year. 
Administrative claims about the success of the piloted safety net policy in Tbilisi found 
audience among the teachers and parents of the QSI International School in Yerevan 
during the 2012-2013 school year, which led to the adoption of a similar safety net 
program at that school during the 2013-2014 school year. This study tested whether the 
provisions offered through the safety net policies at the QSI schools in Baku, Tbilisi, and 
Yerevan sufficiently addressed lower secondary-level (ninth- and 10th- grade high 
school) student educational needs to reach mastery levels of learning within the QSI 
mastery learning environment. 
There may be interest within QSI for the possible adoption of a QSI wide safety 
net program depending upon the findings of this study regarding the extent to which it 
addressed the corrective instructional needs associated with mastery learning 
environments. Further research, beyond the scope of this study, may explore whether 
these safety net programs facilitate a sense of accountability within students who 
procrastinate under the guise of needing more time to master educational content or do 
not prepare adequately for exams because the mastery learning model allows them to 
retake exams on units not mastered. 
Justification 
This study undertook Bloom’s (1976) ultimate test of causal educational systems 
by conducting this study of the entire school system. The effectiveness of out-of-class 
corrective instructional activities for students who might benefit from that provision was 
7 
 
 
 
tested by evaluating safety net programs. The safety net programs studied were actively 
used at three international schools in the Caucasus governed by the QSI. This study 
evaluated these safety net programs used with secondary-level students in the 1st- and 
2nd-year secondary (ninth- and 10th-grade high school) core subjects: literature, writing, 
and mathematics. Data were collected for this study during the entire 2013-2014 school 
year. The QSI Ashgabat International School in Turkmenistan, QSI International School 
of Montenegro in the capital Podgorica, QSI International School of Sarajevo in Bosnia 
and Herzegovina, and QSI Tirana International School in Albania did not employ safety 
net programs and were used for the control groups in this study. 
All seven of these QSI schools were similar size, in geographic proximity, 
composed of similar ratios of student diversity, accredited by MSA, shared a common 
curriculum that led to the same mastery learning program, had identical outcome 
standards, utilized the same textbooks for all classes, cooperatively engaged in teacher 
professional development, and transferred teachers internally. Quantitative student data, 
normed exam results, and safety net program records were used to bring insight into the 
research questions of this study. 
Purpose of the Study 
Arlin’s (1984a) research supported the effectiveness of mastery learning in raising 
achievement levels for slower students and, in some cases, up to the claims purported by 
Bloom but questioned the ability to reach those levels without the provision of out-of-
class corrective instructional activities for students who might benefit from that provision 
(Arlin, 1982). The researcher shared further research that supported the claim that some 
students require out-of-class instruction to reach levels of mastery within a mastery 
learning environment (Slavin & Karweit, 1984). Additionally, the provision may reduce 
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Arlin’s Robin Hood phenomena regarding classroom time allocation by facilitating more 
enrichment opportunities for high-achieving students (Slavin, 1987a). 
According to Slavin (1990), the merits of mastery learning are found in the value 
placed on students who would benefit from additional instructional time-on-task and the 
impact of that emphasis on how teachers help those students. This study was not designed 
to answer why mastery learning works as suggested by Slavin’s aforementioned surmise. 
The purpose of this quantitative methods study was to substantiate the claim that the 
provision of out-of-class corrective instructional activities for students who might benefit 
from that provision is the best educational practice within a mastery learning 
environment. 
Deficiencies in the Evidence 
The standards-based education movement gained momentum with A Nation at 
Risk: The Imperative for Educational Reform (National Commission on Excellence in 
Education, 1983). The report described American education as failing to educate a 
workforce capable of competing in a globalized world, a crisis point similar to an act of 
war if a foreign power was responsible for the state of affairs of the American 
educational system (Heise, 1994). The George H. W. Bush presidential administration 
also subscribed to this standards-based educational movement by meeting with governors 
at the standards-oriented U.S. Education Summit at the University of Virginia in 1989 
(Heise, 1994). This educational summit ushered in the legislation Goals 2000: Educate 
America Act, signed into law by President Clinton in 1994 (Celis, 1994), and led to the 
signing of the No Child Left Behind (NCLB) Act of 2001 by President George W. Bush 
on January 8, 2002 (Applequist, 2007). 
The standards-based educational movement was an offshoot of mastery learning 
9 
 
 
 
in terms of its adoption of outcomes but it was a move away from the use of mastery 
learning’s insistence on the use of criterion-referenced and curriculum-based exams and 
measures (Lalley & Gentile, 2009) to the use of norm-referenced summative testing 
requirements (Zimmerman & Dibenedetto, 2008). Slavin’s meta-analysis research during 
the second half of this past decade unveiled various relatively ineffective educational 
ideologies and practices based upon NCLB adaptations of mastery learning (Slavin & 
Lake, 2008; Slavin, Lake, & Groff, 2009). Contrasting those disappointing results with 
the volumes of research in support of mastery learning (Guskey, 2007) suggested that 
standards-based programs, since the NCLB enactment, lost the successful components of 
mastery learning. Preoccupation with the myriad of approaches explored trying to reach 
NCLB mandates has eclipsed mastery learning in terms of expropriating some of its 
terminology and practices (Davis, 2007), to the point that little research specific to 
mastery learning took place since the signing of the Educate America Act in 1994. 
Interest in mastery learning has recently resurfaced as a methodology that aligns 
with NCLB mandates using the criterion-referenced NCLB growth criteria student- 
progress testing practices (Block et al., 1971). This is a break from the extensive use of 
normed exams common to earlier NCLB practices (Overmyer, 2010). The 
implementation of mastery learning methodologies has recently reappeared on the radar 
of educational reform after 20 years of unrecognizable adaptations due to efforts to find a 
solution to the failure of schools in reaching NCLB benchmarks (Russo, 2012). 
Since 2005, Guskey reemerged with articles in support of group-based mastery 
learning as an instructional methodology for reaching NCLB mandates (Guskey, 2005, 
2007) that aligned with response to intervention diagnostic assessment strategies 
according to the Individuals With Disabilities Educational Act (Guskey, 2010; Guskey & 
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Jung, 2011). State petitions for waivers from NCLB mandates became commonplace as 
schools failed to meet NCLB benchmarks, creating disillusion with high-stakes testing 
stemming from NCLB legislation and returning interest in criterion-referenced 
examinations that are in alignment with mastery learning standards (Zimmerman & 
Dibenedetto, 2008). The Farmington School District in Missouri, as a case in point, 
adopted a traditional mastery learning model for its program of school renewal to address 
its shortcomings in meeting NCLB mandates (Hatch, Sanders, & Williams, 2009). 
Audience 
The audience for this study is ministries of education, school boards, school 
administrators, teachers, and researchers inspired or affected by its implications. This 
research suggested the need for restructuring the traditional timetable of schools to 
provide out-of-class corrective instructional activities for students who may benefit from 
that provision. Accommodating this provision may require logistical changes to the daily 
routine of classes, student schedules, teaching schedules, teacher contracts, after-school 
activities schedules, bus schedules, additional ways and means of tracking the academic 
performance of students, and possibly graduation requirements. 
The merits of implementing a school-wide system that provides out-of-class 
corrective instructional activities for students who may benefit from that provision may 
enable those students to realize academic success and course completion. Teachers are 
then freed to provide effective enrichment learning opportunities for high-achieving 
students within the context of the classroom. 
This study demonstrated to a degree an increase in the academic performance of 
all students attending mastery learning structured schools that provide out-of-class 
corrective instructional activities. Although not within the scope of this study, the move 
11 
 
 
 
away from the self-fulfilling prophecies due to failure perpetuated by a sense of 
defeatism (Glasser, 1969) to the mastery learning philosophy of success breeds success 
(Torshen, 1977) may translate into positive emotional and social benefits for 
downtrodden students. Furthermore, it may include side benefits such as an overall 
improvement in the culture of the school when the institution provides out-of-class 
corrective instructional opportunities to those in need of those services. This study may 
provide insight into aspects of what makes mastery learning work and prompt other 
researchers to investigate those variables. 
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Chapter 2: Literature Review 
The purpose of this quantitative methods study was to substantiate the claim that 
the provision of out-of-class corrective instructional activities for students who may 
benefit from that provision was the best educational practice within a mastery learning 
environment. The body of research outlined in the literature review of this paper 
suggested that mastery learning is an effective instructional methodology, but few of the 
studies shed light on out-of-class corrective instructional activities in relation to 
addressing the mastery learning presupposition that some students require extra 
instructional time to reach mastery levels of learning. The questions posed in this 
research may shed light on the merits, and shortcomings, of out-of-class corrective 
instructional activities for students in need of the additional time-on-task and whether or 
not that provision has an impact on others not receiving said services. 
The research used ERIC, ProQuest Educational Journals, EBSCOhost Educational 
Source, EBSCOhost Tests in Print databases, and Google Scholar search engine made 
available through the Nova Southeastern University Alvin Sherman Library, Research, 
and Information Technology Center. The key words used for said searches included 
mastery learning, extra time, vanishing point, leveling effect, safety net, safety netting, 
correctives, corrective instructional activities, slow-paced learners, slower-paced learners, 
and measures of academic progress. 
Philosophical Background of Mastery Learning 
Mastery-learning ideology, and its derivatives such as outcomes-based education 
(OBE), can be traced back to the views of the 17th century English enlightenment 
philosopher and physician John Locke (Cronbach, 1972). According to Locke’s (1823) 
individualized approach to education, the human mind has the capacity to “master” 
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difficulties through “attention and close thinking” (p. 112). Locke’s optimistic view of 
humankind’s uncanny ability to fulfill intellectual demands amidst personal challenges 
was explored further in the writings of the 17th- through the 19th-century philosophers 
John Comenius, Johann Pestalozzi, and Johann Herbart (Guskey, 1980). 
American education has historically followed a John Dewey approach to 
education known as experiential education. Experiential education aimed to create a 
balanced learning environment between emphasizing the acquisition of predetermined 
curricular standards and discovery approach encompassing social and lifelong learning 
skills (Dewey, 1902). Dewey’s work at the University of Chicago at the turn of the 
previous century helped establish the University of Chicago Laboratory Schools that 
mirrored those beliefs but changed under the influence of the Carleton Washburne 
Winnetka Plan in the 1920s. Washburne’s Winnetka Plan demonstrated success by 
teaching cognitive objectives according to well-defined learning units using self-
instructional materials (Block et al., 1971). Morrison’s involvement with experiments at 
the University of Chicago Laboratory School in the late 1920s became popular in the 
1930s by adding affective and psychomotor skills to Washburne’s cognitive skills 
experiments using group instructional techniques rather than the tutorial approach 
advocated by Washburne (Block et al., 1971). Ironically, Washburne’s Winnetka Plan 
and Morrison’s University of Chicago Laboratory School experiments conducted at the 
experimental school founded by Dewey broke the balance Dewey advocated by 
emphasizing methodologies focused on teaching predetermined curricular standards 
(Cronbach, 1972). This emphasis on predetermined curricular standards and the 
juxtapositional success of Washburne’s tutoring approach to learning set the stage for the 
mastery learning movement put on hold by two world wars. 
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Little to no experimentation took place during World War II, with most schools in 
the United States returning to a traditional Deweyan approach to education. Skinner’s 
(1954) work in the 1950s suggested that complex programmed instructional processes 
depend upon learning sequences of less-complex constituent behaviors. This kindled 
Carroll and Bloom’s post-World War II interest in how Skinner’s principles tied into the 
earlier learning-for-mastery work conducted by Washburne and Morrison (Bloom, 1968). 
Tyler was undoubtedly influenced by Skinner’s work in the behavioral sciences (Doll, 
1989) that aligned with the educational objectives he pushed for in 1954 as Founding 
Director of the Center for Advanced Study in the Behavioral Sciences and as advisor to 
U.S. Presidents, including Truman and Johnson (Goodlad, 1995). Carroll and Bloom’s 
work found audience with Tyler’s emphasis on the need for curriculum reform and 
national educational standards, thereby giving political impetus to their mastery learning 
ideas and ideals (Jansen, 1998). 
President Lyndon Johnson’s war on poverty in the 1960s broke the Deweyan 
mold with educational reforms aimed to reduce inequality, such as The Economic 
Opportunity Act of 1964, Head Start, and the Elementary and Secondary Education Act 
of 1965 involving Title I and the Follow Through programs (Guskey, 2007). Bloom 
(1968) expanded upon the thinking of Carroll’s model for school learning (Fuchs, Fuchs, 
& Tindal, 1986) and Keller’s personalized system of instruction (Keller, 1968), during 
that time of American soul searching for alternative educational solutions, to formalize 
the operational, educational system he coined “learning for mastery” (p. 2). The term 
learning for mastery was simplified 3 years later to mastery learning by Bloom (1971) at 
an award lecture meeting of the American Educational Research Association. 
Bloom (1976) attributed aspects of his mastery learning methodology to the 
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contemporary ideas reflected in Washburne’s Winnetka Plan and the Morrison’s 
University of Chicago Laboratory School experiments. It was a tenet of Morrison’s work 
that time should be a variable to enable most all students to reach the mastery levels of 
learning of nonvariable, fixed educational standards and outcomes (Block et al., 1971) 
that is often wrongly credited to Carroll’s (1963) model of school learning and Bloom’s 
(1968) mastery learning. 
Description of Mastery Learning 
Theoretically, mastery learning is an educational methodology based upon the 
premise that most students can learn well by holding achievement levels constant (Slavin, 
1987a) and by varying the amount of time available for students to learn within the 
context of a supportive educational environment (Davis, 2003). These supportive 
educational environments require the use of feedback and corrective measures within a 
mastery learning environment, but mastery learning ideology does not dictate teaching 
methodologies to reach those standards (Guskey, 1980). Structurally, mastery learning 
divides courses into units according to predetermined and prescribed objectives that must 
be passed at typically 80% or better before the student is allowed to progress onto the 
next unit (Davis & Sorrell, 1995). In practice, mastery learning is a different way of 
learning that puts the burden on educators to work with students until the student masters 
the material, which sometimes requires students receive some unspecified form of 
remediation until mastery is reached. The goal of mastery learning is mastery level 
success for all students. 
Bloom (1968) and Carroll (1963) were the educational theorists credited for 
fashioning the philosophical premises of mastery learning, which included compelling 
arguments for the variable use of time-on-task for students to reach predetermined 
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competencies. However, both of these educational theorists stopped short of developing, 
or advocating, a particular educational system whereby mastery learning could take 
place. Spady (1988) spearheaded the OBE movement that began in the mid-1970s, 
described by Davis (2003) as a framework for the implementation of the tenets of 
mastery learning. OBE became the most well-known and utilized system of education for 
implementing the principles of mastery learning from its inception until it became 
absorbed and adapted beyond recognition by the standards-based educational movement 
in the 1990s (Guskey & Jung, 2011). 
OBE is pragmatic in its description of how standards and outcomes may be 
developed (Capper & Jamison, 1993), grades awarded (Kudlas, 1994), and the cycle of 
review and reteaching implemented for students to reach mastery levels of learning 
(Kudlas, 1994). This cycle of review and reteaching is a tenet of OBE that finds its roots 
in mastery learning and is a fundamental aspect of the OBE structural umbrella for 
facilitating the mastery learning process of learning. However, the challenge with OBE 
systems has been and continues to center on difficulties in finding sufficient instructional 
time within the context of traditional educational environments as detailed in this 
literature review. 
The philosophical premise of OBE is based upon mastery learning (Spady & 
Marshall, 1991) and maintains its premises that all students can learn (Capper & Jamison, 
1993), “schools control the conditions for success” (Schwarz & Cavener, 1994, p. 329), 
and it is the responsibility of the teacher to assure success for all students (Schwarz & 
Cavener, 1994). Teaching methods and instructional strategies are not prescribed by OBE 
(Davis, 2003) but the remediation strategies (Kudlas, 1994) of Keller’s personalized 
system of instruction cycle of correctives and reassessments is advocated (Towers, 1994). 
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In this respect, OBE is a hybrid between Bloom’s group-based mastery learning for 
designing, developing, and documenting instruction according to predetermined goals 
and outcomes (Spady, 1988) and Keller’s personalized system of instruction cycle of 
individualized correctives and reassessments to reach mastery levels of learning (Block et 
al., 1971). Learner outcomes are structured in OBE according to units, courses, and 
school objectives for a comprehensive approach to developing and implementing 
curriculum (Schwarz & Cavener, 1994). Strategic planning models from the business 
world are evident in OBE by using exit outcomes that are reminiscent of corporate 
benchmarks and strategic goals (Schwarz & Cavener, 1994). 
Chapter 1 of this research paper outlined the history behind the extensive studies 
conducted on mastery learning before the Educate America Act of 1994 and the 
preoccupation with NCLB mandates that eclipsed mastery learning since the passing of 
that act. Morgan (2011) accurately described this as not a problem with the earlier 
research about the merits of mastery learning but the result of a bandwagon/pendulum 
phenomenon focused on the standards-based NCLB mandates that stole the research 
limelight. One of the few recent studies regarding mastery learning involved student 
motivation conducted by Changeiywo, Wambugu, and Wachanga (2010) of four groups 
of 161 high school physics students in Kenya. The study found that the group taught 
according to a mastery learning program demonstrated significantly higher motivation on 
the Students’ Motivation Questionnaire than students taught according to regular 
methods. The December 2013/January 2014 edition of Educational Leadership was 
devoted to the reemergence of mastery learning as a methodology that aligns with NCLB 
mandates (Scherer, 2013/2014). Although no additional mastery learning research was 
provided in this recent periodical, many of the articles referenced dated research on the 
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merits of mastery learning (Guskey & Anderman, 2013/2014). 
Many of the studies conducted in the 1980s regarding mastery learning used 
common effect size metrics that facilitate cross-study comparisons and meta-analysis 
research. Common effect size metrics is calculated as follows: the experimental group 
test score minus the control group test score divided by the control group standard 
deviation (Glass, McGaw, & Smith, 1981). In terms of the normed curve, the effect size 
of 1.0 translates to 1 standard deviation increase in achievement (Slavin, 1987a). 
Kulik, Kulik, and Bangert-Drowns (1986) professed finding a 0.52 effect size for 
the precollege mastery-learning-taught courses they studied and an effect size of 0.54 for 
learning-taught college classes. The synthesis of approximately 3,000 studies conducted 
by Walberg (1984) calculated an effect size of 0.81 for science mastery learning. This 
same study analyzed psychological components of various methods of instruction for 
which mastery learning was identified as the most effective methodology in getting 
students to reach educational outcomes. Walberg’s meta-analysis found a higher effect 
size of 0.97 for studies narrowed down to include only studies that included the analysis 
of instructional cues, engagement practices, and the corrective feedback cycle prescribed 
by mastery learning. 
The synthesis of 27 mastery learning studies conducted by Guskey and Gates 
(1986) found impressive effect sizes of 0.78 and 0.81 in mastery-learning-taught science 
and mathematics courses and greater effect sizes of 0.91 and 0.99 in mastery-learning-
taught social studies and language arts courses, respectively. Slavin (1987a) cynically 
rephrased this Guskey and Gates study by suggesting that Guskey and Gates claimed to 
have found a 0.94 effect size for mastery-learning-taught elementary-level lessons, an 
effect size of 0.72 for high school mastery-learning-taught subjects, and 0.65 effect size 
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for mastery learning instructed college-level courses by including studies in their meta-
analysis that should not have been included their calculations.  
Guskey and Pigott (1988) conducted a meta-analysis study that whittled down 
1,000 articles to just 46 studies that met strict methodological standards. The impressive 
weighted average effect size of 0.94 was found for the mastery-learning-taught 
elementary school programs that met the cut. The weighted average effect size was less 
but still significant at 0.48 for mastery-learning-taught middle and high school courses, 
which suggested mastery learning programs might be most effective at elementary school 
levels. The student-affects surveys suggested students taught within a mastery learning 
environment tended to like the subject more than courses taught using other 
methodologies. Furthermore, those same students tended to feel the subject was 
important, demonstrated greater confidence in their abilities to learn the subject material, 
and accepted greater personal responsibility for their success in the mastery-learning-
taught lessons. The weighted effect sizes in this study of the student attitude studies 
ranged from 0.10 to 1.33. 
A meta-analysis study conducted by Kulik, Kulik, and Bangert-Downs (1990) 
included the evaluation of 108 studies related to mastery learning that revealed a net 
average increase of 0.5 standard deviations in individual student performance for those 
taught according to a mastery learning model. This average reflected the merits of 
mastery learning programs for both low- and high-aptitude students, with low-aptitude 
students increasing an average of 0.61 standard deviations in performance and 0.40 
standard deviations of improved academic performance for high-achieving students. Of 
the studies that investigated student attitudes, over 85% of the students surveyed 
expressed a more positive attitude toward the subjects and instructional methods used 
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when taught according to a mastery learning program of study. Twenty-three out of 32 of 
the studies found a higher course completion rate for the nonmastery-learning-taught 
classes, which suggested that failure to complete courses was perhaps an inherent 
challenge with the use of mastery learning methodologies. Extra time and corrective 
instruction were not identifiable in this meta-analysis study, despite Kulik et al.’s (1990) 
interest in those variables. 
Levine and Stark (1982) outlined the impressive academic progress of 21 
elementary schools in Public School District 19 of New York City in the early 1980s that 
copioneered the district-wide Chicago Mastery Learning Reading Program (CMLRP). 
The percentage of students with scores 2 years or more below their age on the California 
Reading Achievement Test dropped from 20% to 11% during the period of 3 years of 
implementing the CMLRP program. Students achieving above grade level during that 
same period taking the same test increased from 30% to 40%. These gains may be due, in 
part, to the alignment between curriculum and instruction that is inherent to mastery 
learning processes. 
Slavin (1986) developed an alternative means to analyze meta-analytic and 
traditional review of studies he coined “best-evidence synthesis” (p. 5). Slavin’s (1986) 
best-evidence synthesis studies use effect sizes of systematically selected studies 
according to a priori highest rank of validity using researcher subjectively determined 
categories. The best-evidence synthesis of mastery learning conducted by Slavin (1987a) 
found only 17 studies met the a priori best-evidence synthesis validity test from among 
the myriad of aforementioned meta-analysis studies. A paltry two of these 17 studies 
demonstrated an effect size over 0.5, which questions Slavin’s unique best-evidence 
synthesis methodology and demands a closer look into the studies discarded. The validity 
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of Slavin’s research methodology was beyond the scope of this investigation, but it is 
noteworthy that all studies in which the provision of additional time was extreme failed 
Slavin’s (1987a) a priori best-evidence synthesis validity test. Slavin (1987a) attributed 
the dichotomy between the effect sizes of the studies that met his cut with the 
significantly higher effect sizes claimed in many of the aforementioned studies to the use 
of experimenter made tests and the extra-time provision. According to Slavin (1987a), 
there is an inherent problem with using experimenter-made tests for evaluating the 
effectiveness of mastery learning and the provision of “corrective instruction outside of 
regular class time” (p. 179) is deserving of further research. 
Extra Time 
Carroll’s (1963) model of school learning addressed the need for time to learn by 
suggesting extra time for low-aptitude students as the key to achieve mastery-level 
performance. Bloom (1968) emphasized the need for extra time to a lesser extent than 
Carroll by suggesting students are simply allowed the time they need to learn and put 
greater emphasis on the need for alternative instructional strategies for all students to 
reach mastery levels of learning. The alternative strategies suggested by Bloom (1968) 
centered on shoring up the malaise of societal values, the need to alleviate the sense of 
defeat students feel from failure (Bloom, 1972), and the necessity to increase the quality 
of instruction (Bloom, 1976). 
Atkinson suggested the crude ratio of 1:5 represented the greatest spread in the 
time required to learn between the fastest and slowest students for any given educational 
task without consideration of a mastery learning model of education (Atkinson & 
Hansen, 1966). Advocates of mastery learning, including Bloom, did not dispute 
Atkinson’s ratio but purported that the ratio can readily be brought down to 1:2 for 90% 
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of the students supported through mastery learning programs (Bloom, 1974). The need 
for extra time is more manageable when the 10th percentile of slowest students only 
require double the amount of time to learn as the fastest students in any given class, but 
that remains a significant amount of disparity in the requirement of time necessary to 
learn. 
Vanishing Point 
Bloom (1971) addressed this mastery learning need to find extra time dilemma at 
the award lecture meeting of the American Education Research Association in New 
York. Bloom (1976) made the claim that a vanishing point is possible after slow learners 
become more efficient with their studies and eventually near the rates of learning of the 
faster students when taught within a mastery learning environment. The increased 
efficiency of learning, according to Bloom (1984a), would stem from effective use of 
corrective instructional procedures, such as improvement in teaching materials and 
educational technology, better teaching practices, and supportive home environments. 
Arlin tested Bloom’s vanishing point hypothesis with two studies in the 1980s. 
These studies found support for the success of mastery learning but no empirical 
evidence of Bloom’s vanishing point (Arlin, 1984a, 1984b). A posthoc longitudinal 
evaluation of students conducted by Arlin (1984b) was designed to explore Bloom’s 
vanishing point theory. It involved the longitudinal analysis of 56 elementary students in 
mathematics coursework over the course of 4 years with some students taught according 
to the school district mastery learning program and the control group taught according to 
traditional methodologies. No evidence of the reduction in the rate of learning for slower 
students was observed in that study. 
A study conducted by Arlin and Webster (1983) on 88 seventh-grade students 
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centered on exploring learning rates for mastery-learning-instructed students versus 
traditionally taught students. Although admittedly short in duration, the results revealed 
no evidence of Bloom’s vanishing point with the slower students continuing to require on 
average 40% additional time involved in corrective instructional activity despite being 
taught according to a mastery learning program of study. The merit of mastery learning 
was suggested in the study with 2.5 times more students in the mastery-learning-taught 
classes reaching the defined levels of mastery in comparison to students taught according 
to traditional educational systems. Despite Arlin’s support for mastery learning, he 
claimed to have observed wasted time of the fastest learners who had to wait while the 
slower students tended to monopolize class time (Arlin & Webster, 1983). 
Thirteen years after having coined the term vanishing point, Bloom (1976) did not 
mention a vanishing point in his landmark book Human Characteristics and School 
Learning that was written toward the end of his career in educational research. Chapter 7 
included research supporting the hypothesis that the learning rates of slow learners 
improves over time when students are taught within a supportive mastery learning 
environment, but there was no mention of the slower students reaching the same rates of 
learning of the faster students in Bloom’s final analysis of learning rates. Bloom (1976) 
seemed to redefine a vanishing point by claiming there is a need to question his original 
assumption about the need for the variability of time to learn. Bloom (1976) concluded 
there is little difference in the time it takes students to learn when those students have 
similar cognitive and affective characteristics, but that argument is not “part and parcel” 
to the vanishing point theory he proposed earlier in his career. Block et al. (1971) 
challenged Bloom’s vanishing point theory, prior to the release of Bloom’s culminating 
work, by suggesting, 
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An effective mastery learning strategy must find ways of altering the time 
individuals need for learning as well as providing the time necessary for each 
student. Such a strategy, therefore, must solve the instructional as well as the 
school organizational (including time) problems. (p. 55) 
 
A meta-analysis study conducted by Fredrick and Walberg (1980) brought some 
closure to the vanishing point debate by suggesting there is an increase in the rate of 
learning of slower students when taught according to a mastery learning program of study 
but slower students reach a point of diminishing returns in becoming efficient learners. 
This diminishing return is best described as logarithmic growth in learning efficiency that 
settles at requiring one and a half to double the amount of learning time as the fastest 
learners. The slowest students initially become learners who are more efficient quicker 
when taught within a mastery learning environment but their acceleration in becoming 
faster learners decreases. 
Homework 
According to Bloom (1968), a fundamental challenge with mastery learning is to 
find ways to reduce the time it takes slower students to learn and, in particular, students 
who are less able and require prohibitive amounts of time to learn. Mastery learning 
advocate Block supported the use of homework to address this extra time issue (Block & 
Tierney, 1974), but Bloom disagreed that additional homework can resolve the extra time 
needs of slower students. Bloom (1968) defended his despairing conclusion regarding 
merits of homework with references to a 1967 study conducted by Husén (1967) 
involving 13-year-old students from 12 countries that found an average negative 0.5 
correlation between final grades in mathematics and amounts of time spent on 
homework. Numerous studies involving various aspects of homework were conducted to 
understand the negative correlation from Husén’s study with conflicting or elusive 
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results. However, several studies conducted the past 3 decades have provided further 
insight the effective aspects of homework. 
A 2-year meta-analysis conducted by Cooper (1989) under a National Science 
Foundation grant found a high correlation between the amount of time spent on 
homework and 50 studies that included achievement test results instead of teacher-
awarded grades that may have skewed Husén’s study. Homework was found to benefit 
high school students the most, indicated by the correlation of r = 0.25. Students in Grades 
5 through 9 were marginally supported with prescribed homework, suggested by the 
correlation of r = +.07. A negligible correlation for elementary-aged students suggested 
that homework is of limited value for younger students. A follow-up 16-year synthesis by 
Cooper, Robinson, and Patall (2006) on attributes and educational benefits of homework 
indicated that teachers often award credit for the completion of homework, so studies 
using grades are not causal and should be dismissed. Accompanying these results is 
Cooper’s conclusion that homework is susceptible to more influences than any other 
instructional device, such as the value various cultures place on the importance of 
homework and quality of homework. According to Cooper, quality of homework 
involves the distribution of material across several assignments and not simply the 
continuation of the same material covered in class to be meaningful and have meritorious 
educational value. 
The Max Planck Institute for Human Development commissioned a mathematics 
homework study of 3,483 ninth- and 10th-grade students in Germany in 2010 to help 
institutions understand what teachers should assign for home study (Dettmers, Trautwein, 
Lüdtke, Kunter, & Baumert, 2010). The survey results and control variables suggested 
that students benefited from homework assignments when the work assigned for home 
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was beyond simple rote tasks and was challenging but not overwhelming. Students who 
became overwhelmed with homework assignments tended to spiral downward in their 
achievement in the class and lost interest in the subject. The impact of homework success 
on student attitude toward the subject and consequential success in coursework was 
explored in a 2012 study of 553 eighth- and 11th-grade students in Germany (Goetz et 
al., 2012). The average correlations for the eighth- and 11th-grade student’s good 
experience with homework and their positive feelings toward the course was r = 0.80 and 
0.79, respectably. These quality and success studies involving homework have profound 
implications for students who are in need of out-of-class corrective instructional 
opportunities. Slavin’s (1987b) claim that corrective instructional practices require 
additional instructional time for students who are identified to benefit from corrective 
instructional activities was supported by these recent findings regarding homework. 
Proposed Solutions 
Mastery learning gained momentum in the form of Spady’s (1988) OBE 
movement in the 1980s despite the lack of consensus on how to address the need for extra 
time for slow learners. Spady suggested clarity of focus on outcomes, instructional 
support, and high expectations for learning to support the varying abilities and rates of 
learning of students. Anderson (1976), an OBE advocate, suggested increasing time-on-
task in classrooms because of his observations of low levels and slow rates of learning in 
typical classrooms (Anderson & Burns, 1987). Block and Tierney (1974) suggested 
supplementary instructional methods and use of homework to address the various levels 
and rates of learning within OBE systems of education. Guskey (1987) acknowledged 
that Bloom’s vanishing point might not be achievable but suggested group-based mastery 
learning activities as a possible solution to the need for extra time for slow learners 
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(Guskey & Gates, 1986). According to Guskey (1987), corrective instruction methods 
outlined by Spady, Anderson, and Block are sufficient for most students to reach mastery 
levels of learning without the need for out-of-class corrective instructional activities. 
However, that hypothesis was not supported in research or backed by concrete examples 
of those methodologies addressing that issue. 
Arlin (1973) suggested that mastery-learning-taught students tend to make 
progress in becoming efficient learners but there is a continued need for extra time and 
help for slow learners. Slavin (1987b) was intrigued with the principles of mastery 
learning but disagreed with Guskey’s suggestion that corrective instructional practices are 
sufficient without the provision of additional instructional time for slow students to reach 
mastery levels of learning. Slavin (1990) proposed that the effectiveness of mastery 
learning may be due to its encouragement of teachers to focus on learning objectives and 
the provision of extra time for group-based activities (Slavin & Karweit, 1984). 
Barr and Dreeben (1977) described weariness with the challenge for schools to 
accommodate double the amount of learning time needed by slow learners taught within 
a mastery learning environment. A qualitative typical sampling study conducted by 
Schwarz and Cavener (1994) documented the following challenge teachers faced in 
implementing a district-mandated, mastery learning program without the provision for 
out-of-class corrective instructional activities for students who may benefit from that 
provision: 
The teachers had been cautioned repeatedly not to “dumb down” the curriculum; 
in theory, all students would rise to the level of teacher expectations. In reality, 
the “expanded opportunities” Cavener [teacher] needed to provide for those 
moving quickly through each activity often consisted of helping those who could 
or would not complete their assignments. It was not possible to meet the needs of 
all the students who needed one-on-one remediation and instruction, facilitate the 
activities of the class, and provide expanded opportunities for advanced students. 
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(pp. 331-332) 
 
Pragmatic Challenges With Providing Extra Time for Instruction 
The Western Australian government abandoned its implementation of its OBE 
educational system for 11th- and 12th-grade students in 1997. Killen (2000) suggested 
that Australia’s challenge with implementing OBE centered on making it fit the 
traditional timetable instead of undergoing the required paradigm shift needed to make it 
work. According to Killen, 
We cannot simply ignore the fact that students come to school for a fixed number 
of days each year, or that teachers are paid to teach for a fixed number of hours 
each week. Therefore, we have to look for practical ways in which individual 
learners can be helped to make best use of their learning time, and practical ways 
in which teachers can make best use of their teaching time. However this is done, 
it will most certainly mean that some students will have to be given multiple 
opportunities to learn and teachers will have to use multiple ways of providing 
learning opportunities for students. (p. 8) 
 
A qualitative study conducted by Brady (1995) of four elementary schools in 
Sydney found similar concerns with the legislation in New South Wales regarding OBE 
outcomes failing to provide additional time for remediation and enrichment, not to 
mention assessments and planning. According to Barr and Dreeben (1977), the problem 
with implementing mastery learning in Australia had to do with the administrative issue 
of not allocating sufficient time for learning. 
South Africa scheduled the nationalization of OBE in the late 1990s with plans to 
implement full kindergarten-Grade 12 by 2005 but abandoned it at all levels in 2010. 
Jansen and Christie (1999), in their definitive book Changing Curriculum: Studies on 
Outcomes-Based Education in South Africa, outlined the challenges South Africa faced in 
implementing OBE without proper restructuring and described the following: 
The teacher is too busy trying to bring slow students up to standard to give much 
attention to the enrichment activities. The approach bogs down further if some 
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students fail to meet the standard the second time and have to do yet another 
corrective loop. It becomes unmanageable if the range in ability in a group is too 
large. (p. 92) 
 
Related to the predicament of the need for extra time for slow learners is a debate 
within mastery learning circles regarding what Arlin described as a “leveling effect” 
(Arlin & Westbury, 1976, p. 213), where the fastest students are not given sufficient 
enrichment opportunities within the context of mastery-learning-structured classrooms. 
According to Arlin (1984a), this leveling effect is a “Robin Hood” (p. 68) phenomenon 
that takes instructional time from the “academically rich” (p. 68) and gives it to the 
“academically poor” (p. 68). Put less derogatorily, teachers become preoccupied with 
providing in-class, extra-time corrective instruction for slow learners at the expense of 
providing enrichment opportunities for the faster and typically higher achieving students 
(Arlin & Westbury, 1976). Arlin and Westbury (1976) expounded upon their use of 
Dahllöf’s (1971) research in respect to Arlin’s use of Dahllöf’s steering group theory in 
fashioning his (Arlin’s) leveling effect hypothesis. 
Dahllöf (1971) suggested teachers using traditional instructional methods pace the 
instruction of their classes according to what Dahllöf coined the steering group. The 
steering group is composed of students between the 10th and 25th percentile of academic 
readiness in any given class. According to Dahllöf’s steering group theory, the steering 
group drives the standards reached in typical classrooms and causes considerable delay or 
unnecessary overlearning for students achieving in the upper half of the normal curve. 
A study conducted by Barr (1974), involving 18 first-grade classes of children 
from seven schools, was designed to find the effect of Dahllöf’s steering group theory on 
the pacing of lessons and the consequential effect on student achievement. Evidence of 
Dahllöf’s steering group was not directly observable but the regression analysis from the 
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study suggested that the high-ability students learned more when the pacing of the 
learning material was faster and less so when the pacing of classes was set according to 
the average ability levels of those classes. The faster learning and typically higher 
achieving students tended to rise to the occasion, when challenged. A second study 
conducted by Barr (1975) involved 12 first-grade classes of children from four schools, 
again designed to explore Dahllöf’s steering group theory. The testing methodologies 
were similar to the 1974 study but included the tracking of class sizes as a possible 
influence on the results. Barr (1975) found partial evidence of Dahllöf’s steering group 
theory and concluded the readiness of students in the study had a considerable influence 
on the pace of classroom learning. 
Burns (1987) conducted a yearlong study of the impact of teacher-paced versus 
student-paced , mastery learning approaches on steering groups, leveling effects, and 
instructional pace. The study involved 189 evenly distributed eighth-grade students in 
nine mathematics classes taught by two teachers. The Stanford Achievement Test was 
used to assure heterogeneous distribution between the classes. One of the teachers 
utilized a self-paced approach that involved a remediation process leading to mastery of 
all learning outcomes. The second teacher employed teacher-paced traditional methods 
that did not include a mastery learning remediation process. Evidence of a steering group 
effect in the teacher-paced classrooms was identified at the levels found in Dahllöf’s 
(1971) studies. A leveling effect was also evident in the teacher-paced lessons with high-
ability students demonstrating marginal gains in their computational skills throughout the 
year. 
Time for Cooperative Learning Activities 
A meta-analysis study conducted by Slavin, Lake, Chambers, Cheung, and Davis 
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(2009) of 82 upper-level mathematics programs found that the top two effective programs 
relied heavily on cooperative learning activities. Another study conducted by Slavin, 
Cheung, Groff, and Lake (2008) of 33 upper-level school reading programs found 
cooperative learning and mixed-methods teaching practices key aspects of the most 
effective reading programs. A meta-analysis of 63 beginning reading and 79 upper 
elementary reading programs by Slavin et al. (2009) found extensive evidence for the 
effectiveness of cooperative learning activities in which students are grouped such that 
their input is required for group success. Another elementary level meta-analysis 
conducted by Slavin and Lake (2008) of 87 studies of elementary mathematics programs 
found the most effective programs to include cooperative learning activities, classroom 
management and motivational systems, and supplemental tutorial programs. This 
research in support of in-class cooperative learning activities demonstrated one, of many, 
in-class enrichment opportunities facilitated by the minimizing of Arlin’s leveling effect. 
Solutions 
Research suggested school systems that utilize mastery learning methodologies 
benefit by finding ways to alter the time some individuals need to learn within the context 
of the allotted lesson (Block & Burns, 1976) or by expanding the availability of time and 
resources (Sekhar, Farook, & Bouktache, 2008). As a case in point, Summit High School 
in Colorado established an encore period to address this extra time issue within the 
context of its mastery learning program (Patterson, 1993). The school board of Summit 
High School adopted mastery learning to improve academic standards in 1986, but it 
became evident the slow learners required additional time with their teachers to reach 
district-mandated standards. Time before and after school proved inadequate for the 
teacher to help students in need of additional instruction to meet the targeted academic 
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standards. Therefore, an encore daily class period at the end of each day of school was 
incorporated as a second restructuring phase of the school’s academic program to address 
the need for teacher-led extra instructional time. All high school teachers were made 
available during encore periods to work primarily with the students in need of corrective 
instruction, while faster and higher-achieving students were encouraged to participate in 
cocurricular activities and enrichment opportunities during the encore period. The 
principal of Summit High School attributed the school’s increased test scores and the 
higher number of students attending college to the success of this encore period working 
in tandem with its mastery learning program of study. 
Further Study 
The three international schools in the Caucasus governed by the QSI employed 
Safety Net Programs similar to the Summit High School encore period by emphasizing 
the need for teacher-led remediation. The Safety Net Programs operational in the three 
schools emphasized the need for extra instructional time with teachers on a formal and ad 
hoc basis, tutoring at home, and parental appraisal of all referrals through the use of e-
mailed messages. This study explored whether these Safety Net Programs addressed the 
extra time and leveling effect dilemmas within the context of QSI’s mastery learning 
system of education. The QSI Ashgabat International School, QSI International School of 
Montenegro, QSI International School of Sarajevo, and QSI Tirana International School 
were similar to the QSI Baku, Tbilisi, and Yerevan schools but did not offer a Safety Net 
Program and were the control groups for this study. 
Variations of the QSI Safety Net Programs 
The QSI Baku International School Safety Net Program (see Appendix A) began 
in 2006 and serves students 12-years-old through secondary level (high school) 
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graduation. Step 1 of the program was put into effect when a student had not passed with 
a letter grade of A or B on the assessment of a unit in a course in which the student was 
enrolled. Students were provided out-of-class corrective instructional activities by 
automatically being put under the terms and conditions of the Baku International School 
Monitoring Program (see Appendix B). They were closely monitored by their teachers 
and parents in completing the outline of remedial work that had to be completed before 
being allowed reassessment as outlined in the Step 1 form used for that referral (see 
Appendix C). 
A student was put on Step 2 of the Safety Net Program when they had a second 
unit not passed with a letter grade of A or B in any course in which they were enrolled. 
Placement on Step 2 required the student be put under the terms and conditions of an 
academic contract that was signed by the student, a parent or guardian of the student, and 
a school administrator (see Appendix D). The student had reached the point of being 
possibly withdrawn from the course in which there were three units not passed with a 
letter grade of A or B by being placed under Step 3 of the Safety Net Program. The terms 
for the student continuing in the course for which the student had three incomplete units, 
or the outline of the change of the student’s schedule in case of withdrawal, were 
designed to be outlined on the Step 3 form (see Appendix E). 
The QSI International School of Tbilisi began to offer a Safety Net Program from 
the beginning of the 2011-2012 school year. It was a close copy of the Baku International 
School Safety Net Program but did not include the use of a formalized monitoring 
program. Students were provided out-of-class corrective instructional activities through 
the encouragement of their parent or guardian to track their progress, and teachers were 
required to work with those students after school through the scheduling of tutoring 
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sessions with those students to cover the required remedial work. Otherwise, all three 
steps of the program were identical to the Baku International School Safety Net Program. 
The 2013-2014 school year is the 1st year the QSI International School of 
Yerevan employed a Safety Net Program. It was identical to the Baku International 
School Safety Net Program but did not make use of a formalized monitoring program like 
the Baku International School Academic Monitoring Program. It was similar to the QSI 
International School of Tbilisi in how it provided for out-of-class corrective instruction 
but, instead of having out-of-class corrective instructional needs fulfilled in an ad hoc 
manner, it required students attend teacher-supervised lunchtime and after-school tutoring 
sessions on a daily basis to fulfill the identified out-of-class corrective instructional 
remediation plan outlined by the teacher. 
Research Questions 
The study answered the following research questions: 
Research Question 1. What is the impact of out-of-class corrective instructional 
activities on the academic achievement of students who attended schools with a safety net 
program versus students who attended a school without those services? 
Research Question 2. What is the impact of out-of-class corrective instructional 
activities on the academic achievement of students who participated in a safety net 
program? 
Research Question 3. What is the impact of in-class enrichment opportunities on 
the advanced learning student who have not participated in a safety net program? 
Research Question 4. Who benefits more (boys or girls) from out-of-class 
corrective instructional activities or in-class enrichment opportunities? 
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Chapter 3: Methodology 
The purpose of this quantitative methods study was to substantiate the claim that 
the provision of out-of-class corrective instructional activities for students who may 
benefit from that provision is the best educational practice within a mastery learning 
environment. The body of research outlined in the literature review of this paper 
suggested that mastery learning is an effective instructional methodology. Few of the 
studies, however, shed light on corrective instructional activities in relation to addressing 
the mastery learning presupposition that some students require extra instructional time to 
reach mastery levels of learning. The questions posed in this research shed light on the 
merits, and shortcomings, of out-of-class corrective instructional activities for students in 
need of the additional time-on-task and whether or not that provision had an impact on 
others not receiving said services. 
Participants 
The target population of this study was composed of all 1st- and 2nd-year 
secondary (ninth- and 10th-grade high school) students from seven QSI schools in the 
Caucasus, Western Balkans, and Eastern coast of the Caspian Sea. The following three 
QSI schools employed similar safety net programs for their entire population of 1st- and 
2nd-year secondary level students: the QSI Baku International School in Azerbaijan, the 
QSI International School of Tbilisi in Georgia, and the QSI International School of 
Yerevan in Armenia. Four QSI schools employed the identical program of study as the 
aforementioned schools but did not offer a safety net program and composed the control 
group for this research: The QSI Ashgabat International School in Turkmenistan, QSI 
International School of Montenegro in the capital Podgorica, QSI International School of 
Sarajevo in Bosnia and Herzegovina, and QSI Tirana International School in Albania. All 
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seven of those QSI schools were ethnically diverse, of similar size, in geographic 
proximity, accredited by MSA, shared a common curriculum that led to the same mastery 
learning program, utilized common rubrics for grading, employed identical textbooks for 
all classes, cooperatively engaged in teacher professional development, and transferred 
teachers internally. Similarities between the QSI interschool environments, except for the 
aforementioned safety net programs, provided impetus to the conclusions of this study by 
minimizing other contributing factors. 
Sampling Procedures 
Host country local schools where the seven schools in this study operated 
typically commenced from the middle of September each year. The management of QSI 
had established enrollment policies that kept full-year registration open through the 
month of September for host national students to transfer into QSI schools without 
academic penalty. This resulted in a number of new student enrollments through the 
month of September each year. Therefore, the date of October 1 was used in this study as 
a reference for all demographic information. 
The study group was composed of all 1st- and 2nd-year secondary (ninth- and 
10th-grade) students in attendance during the 2013-2014 school year from the three QSI 
schools that offered similar safety net programs. These included 36 participants of 14 
different nationalities with a mean of 2.40 and standard deviation of 2.41 nationalities of 
which eight were male and 28 female (see Appendix F). The ages of these students 
ranged from 14 years, 2 months, 24 days old to 17 years, 0 months, 14 days old with a 
mean age of 15 years, 8 months, and 23 days and standard deviation of 253.01 days. 
The control group was composed of all 1st- and 2nd-year secondary (ninth- and 
10th-grade) students in attendance during the 2013-2014 school year from four QSI 
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schools that did not offer a safety net program. This included 79 participants of 22 
different nationalities with a mean of 3.59 and standard deviation of 4.31 nationalities of 
41 male and 38 female students (see Appendix F). The ages of these students ranged from 
14 years, 2 months, 28 days old to 17 years, 8 months, 6 days old with a mean age of 15 
years, 8 months, and 6 days and standard deviation of 242.49 days. 
All 1st- and 2nd-year secondary-level students who attended the seven schools 
entailed the study and control group used in this study, so selection randomness was a 
moot point for the purposes of this investigation. The differences were negligible 
between the study and control groups in respect to age, diversity of nationalities, and 
academic standing. The percentage of girls in the study group was 3.5 times that of boys, 
but school-wide percentages were 51.13% boys and 48.87% girls for those same schools. 
Therefore, it can be assumed the disproportionate number of female students in the study 
group was an anomaly. There were only 3.79% more male students than female students 
in the control group, which was in alignment with the demographics of the school-wide 
control group that was composed of 52.72% boys and 47.28% girls. 
Instrumentations 
Cumulative 2013-2014 school year results from the three safety net programs 
used by de-identified 1st- and 2nd-year secondary-level students were compiled from the 
three schools composing the study group. These data include the number of times 
students were held on each of the three steps of those safety net programs. 
Measures of Academic Progress (MAP) 
The computer-adaptive MAP published by the Northwest Evaluation Association 
(2005) was used for determining the normal distribution of data between the study and 
control groups, as well as increases or decreases in student achievement between the fall 
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of 2013 and spring of 2014 in the following areas of learning: literature, writing, and 
mathematics. Marginal reliability studies carried out by Samejima (1994) found total 
reliability scores ranging between .92 and .96 for MAP results from students in Grades 2 
through 10 for all subjects tested. MAP is based upon the one-parameter logistic item 
response theory Riche model and reported in Rasch units, sometimes referred to as RITs, 
which model the probability of dichotomous responses as a logistic function of the 
difficulty of questions (Engelhard, 2013). The use of Rasch units has practical advantages 
for analyzing the results of one-parameter logistic items (Cizek & Bunch, 2007). Scores 
on the MAP exams are based upon RIT scores that range from 140 to 300 and correlate 
directly to Rasch ability estimates (Northwest Evaluation Association, 2005). 
MAP results from the entire 2013-2014 school year for all 1st- and 2nd-year 
secondary students from both the study and control groups were de-identified by the 
removal of all identifying information from the data. The arithmetic average of the MAP 
RIT scores from the fall 2013 and spring 2014 results were de-identified and used to 
demonstrate the nonnormal but statistically indifferent distribution of the means between 
the study and control groups. This arithmetic mean was also used in nonparametric 
testing practices to shed light on the research questions. 
Rasch Units (RIT)  
The arithmetic mean of the fall and spring MAP RIT percentile ranking scores 
was tabulated for the study and control groups to determine the average RIT percentile 
ranking of the students in the combined study and control groups. This RIT percentile 
ranking average for the combined study and control group was used to distinguish 
between the academically below-average achieving students and academically above- 
average achieving students for the purpose of exploring the results of the four research 
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questions in this study. The mean RIT percentile ranking for each student in the study 
group and control group was used in a multitude of tests to shed light into the four 
questions associated with this research paper. Increases and decreases (difference) 
between the fall and spring RIT percentile ranking for each student in the study and 
control groups was tabulated for inclusion in a number of tests conducted to shed light on 
possible answers to the four research questions raised in the context of this research 
design. 
Grades 
The curriculum and recommended textbooks and resource materials for all 
courses offered at all QSI schools were identical between all schools, including the 
aforementioned 1st- and 2nd-year secondary-level core courses. All courses taught at all 
levels in all QSI schools included only passing letter grades of A and B. The traditional C 
grade was not issued by QSI schools. A letter grade of D indicated “deficient” and did 
not constitute credit. The letter grade of P indicated “progress” and did not represent 
credit earned. All three of the core 1st- and 2nd-year secondary-level courses used in this 
study were composed of 10 units for which students must have received letter grades of 
A or B in each of those units to receive credit. Credit was required in 10 units of each 
course to receive secondary-level (high school) course credit in accordance to MSA’s 
endorsement of QSI’s graduation requirements. 
De-identified student grades reflected in status reports (report cards) of all 
students in the study and control groups were used at the end of the 2013-2014 school 
year from the core courses of literature, writing, and mathematics. A factor of 4/10 was 
used for each letter grade of A and a factor of 3/10 was used for each letter grade of B for 
each of the 10 units required in each of the aforementioned course requirements per 
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standard QSI grading policy. Units not completed out of the 10 required units included a 
factor of zero towards the end-of-the-year GPA in the three courses. Therefore, 
incomplete coursework is reflected in the GPA through the factoring in of a zero for 
incomplete units. The curriculum used throughout all QSI schools allows students work 
on selective units beyond the 10 required units. The divisors of the factors were adjusted 
to the total number of units completed in each of the courses in the few instances students 
earned more than ten units in one of the three courses. Therefore, all grade point averages 
(GPAs) used in this study conformed to QSI grading policy that reflected the highest 
possible GPA of 4.0 for straight letter grades of A for each course and overall GPA. 
These grades were correlated to de-identified student use of the safety net programs to 
give insight to the questions in this study. 
Grade Point Averages (GPAs) 
The GPAs from the courses of literature, writing, mathematics, combination of 
those three subjects, and comprehensive end-of-the year GPA of all coursework was 
tabulated for all 1st-and 2nd-year secondary students for the study and control groups. 
Units not completed by the last day of the 2013-2014 school year were factored in as zero 
credit toward the student’s respective GPA of the three aforementioned courses. These 
data were represented as a number between 0 and 4.0, with 4.0 representing letter grades 
of A in all 10 units of the three aforementioned courses for each of the de-identified 
students in the study group. 
Number of Times Referred for Safety Netting Services 
The total number of steps a student was placed or moved into a safety net 
program was tabulated, with the number zero corresponding to students who had not been 
placed on a safety net step whatsoever during the 2013-2014 school year. Pearson 
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Correlation coefficients (Creswell, 2012) were calculated for the number of times a 
student was refereed to one of the three safety netting steps for each of the three subjects 
central to this study to the number of units the student completed in the respective course. 
The Pearson product-moment correlational coefficient for the 23 data points was 
calculated along with mean, standard deviation, effect size, and statistical significance of 
several iterations of this test to determine whether or not there was a point of diminishing 
returns associated with the number of times students received those services. 
Research Design 
This quantitative study was based upon quasi-experimental design intervention 
research to determine the effectiveness of the safety net programs used with all 1st- and 
2nd-year secondary-level students within the three schools that composed the study 
group. The core subjects included literature, writing, and mathematics. De-identified 
quantitative data collected from the records of the three safety net programs utilized in 
the three QSI schools that composed the study group constituted the independent variable 
in the analysis of this study. 
De-identified quantitative status report (report card) results and MAP results were 
collected in a systematic probability-sampling manner for all 1st- and 2nd-year 
secondary-level students throughout the entire 2013-2014 school year from all seven of 
the aforementioned QSI international schools to bring insight into the research questions 
of this study. The dependent variables in this study were reflected in the instruments 
utilized and differed for each of the four research questions. 
Data Analysis 
A quasi-experimental design, intervention research approach using archived data 
from the entire 2013-2014 school year was used to determine the interaction of the safety 
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net programs of all 1st- and 2nd-year secondary-level students attending the three schools 
composing the study group with four schools composing the control group. The study 
group was composed of 108 students who studied under the terms of a safety net policy 
that governed a safety net program providing out-of-class corrective instructional 
activities for students identified in need of those corrective instructional activity services. 
The control group was composed of 237 students who were taught according to the same 
program of study but did not study under the terms of a safety net policy and did not have 
access to a safety net program. 
Research Question 1. What is the impact of out-of-class corrective instructional 
activities on the academic achievement of students who attended schools with a safety net 
program versus students who attended a school without those services? Numerous Mann-
Whitney U Test results involving GPAs and RIT scores were conducted with the study 
group and control group constituting the dichotomous grouping variable. The following is 
reported in Chapter 4 of this study: sample sizes, means, standard deviations, and 
significance levels for the host of tests conducted to accept or reject the null hypothesis 
associated with this research question. 
Research Question 2. What is the impact of out-of-class corrective instructional 
activities on the academic achievement of students who participated in a safety net 
program? A series of Mann-Whitney U Tests involving GPAs and RIT scores were 
conducted with the study and control groups constituting the dichotomous grouping 
variable with a breakdown according to those who received and did not receive safety 
netting services. The following is reported in Chapter 4 of this study: sample sizes, 
means, standard deviations, and significance levels for the host of tests conducted to 
accept or reject the null hypothesis associated with this research question. 
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Research Question 3. What is the impact of in-class enrichment opportunities on 
the advanced learning student who have not participated in a safety net program? A series 
of Mann-Whitney U Tests involving GPAs and RIT scores were conducted with the 
study and control groups constituting the dichotomous grouping variable with breakdown 
according to the academically below-average achieving students and academically above- 
average achieving students. The following is reported in Chapter 4 of this study: sample 
sizes, means, standard deviations, and significance levels for the host of tests conducted 
to accept or reject the null hypothesis associated with this research question. 
Research Question 4. Who benefits more (boys or girls) from out-of-class 
corrective instructional activities or in-class enrichment opportunities? The statistical 
analysis of Questions 1 through 3 was reevaluated with distinction made between data 
points from male and female students to determine if there was a difference between the 
academic performance of boys and girls in relation to safety netting practices. Those 
results were defended by a myriad of Mann-Whitney U Test results involving GPAs and 
RIT scores. The following is reported in Chapter 4 of this study: sample sizes, means, 
standard deviations, and significance levels for the host of tests conducted to accept or 
reject the null hypothesis associated with this research question. 
Procedures 
Written permission from the president and director of operations of QSI to access 
and use de-identified 1st- and 2nd-year (ninth- and 10th-grade high school) student 
grades, attendance records, MAP results, and safety net records from the entire 2013-
2014 school year was obtained for use from the seven QSI schools. The population of the 
study included all 1st- and 2nd-year secondary-level students attending one of the seven 
schools indicated in this study. All data were de-identified using a reference number 
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corresponding to each student. Access to student MAP results was available through the 
Northwest Evaluation Association web-based portal that was accessed and de-identified 
in a similar manner. 
Student grades, attendance records, and safety net records used in the study were 
accessed and de-identified by the researcher. A signed statement from each of the seven 
school directors was put on file that indicated their agreement to the study and attested 
the accuracy and comprehensiveness of the de-identified data collected. Copies of those 
signed attestations are kept on file with the researcher. Student and parental permission 
was not sought for this study because statistics involving de-identified student grades, 
attendance records, and MAP results are openly presented to the U.S. Department of 
Overseas Schools, QSI Board of Directors, local school Advisory Boards, faculty and 
staff, and occasionally at town hall meetings without the need for parental or student 
permission. 
The four quantitative study questions in this study included the number of times a 
student had received out-of-class corrective safety net services as a single, independent 
variable. Therefore, a quasi-experimental design, intervention research approach was 
employed to ascertain the effect out-of-class corrective instructional activities had on the 
various dependent variables of the four research questions. The statistical analysis 
associated with various questions was reported, along with an assessment of the 
reliability and validity of the results using Shapiro-Wilk’s tests, Mann-Whitney U tests, 
and Pearson correlations. Detailed results are presented in the appendices of the paper, 
and various graphs are employed to present noteworthy findings. 
Limitations 
The Northwest Evaluation Association offers MAP testing for students through 
45 
 
 
 
12th grade, but QSI restricted MAP testing to include students through the 2nd-year 
secondary level (10th grade). A safety net program was provided for all 1st- through 4th- 
year secondary-level students (ninth through 12th grade) in all three schools that offered 
safety net programs associated with this study, but only two of the three schools offered 
said services to middle school aged students. These constraints limited the analysis of the 
effectiveness and implications of these out-of-class corrective instructional safety net 
programs to only 1st- and 2nd-year secondary (ninth- and 10th-grade) students. 
Therefore, it was not possible to explore the effectiveness of safety net programs on a 
wide age range of students or its effect on graduation and university admissions. 
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Chapter 4: Results 
The arithmetic means of the pairs of MAP RIT percentile rankings from the fall 
2013 and spring 2014 results for each student were de-identified and used to explore the 
distribution of data of the study group, control group, and combined group (see Table 1). 
The study group was comprised of the three schools that employed a formalized safety 
netting program throughout the entire 2013-2014 school year. The control group 
constituted the four schools that did not utilize a formalized safety netting program 
during the 2013-2014 school year. The combined group included all data from the study 
group and control group. 
Table 1 
Average Rasch Unit Percentile Ranking Statistics 
__________________________________________________________________ 
Group n M (μ) SD (σ) Skewness 
__________________________________________________________________ 
Study    93 63.31 24.76 -.773 
Control  224 67.03 23.76 -.829 
Combined  317 65.94 24.08 -.810 
__________________________________________________________________ 
Distribution of the Arithmetic Mean of Rasch Unit Percentile Rankings 
The null hypothesis of Shapiro-Wilk’s tests (p < .01; Shapiro & Wilk, 1965) was 
rejected to validate that the mean MAP RIT percentile ranking scores of the study group, 
control group, and combined group failed the homoscedasticity standards for a normal 
distribution. This is due to the high skewed nonmesokurtic nature of the study group, 
control group, and combined group distributions with respective z-values of -3.092, -
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5.085, and -5.91. According to Cramer (1998), a distribution lacks sufficient 
characteristics of a normal distribution with z-values for skewness and kurtosis outside 
the bounds of |z-value| < 1.96 for two-tailed probability of p < .05. The study group, 
control group, and combined group had normally distributed peaks reflected in respective 
kurtosis z-values of -.139, -.731, and -.699. 
Visual inspection of the associated distribution graph histograms, stem and leaf, 
and normal Q-Q plots of the study group, control group, and combined group (see 
Appendix G) provides a depiction of the kurtosis values within the aforementioned 
parameters but skewness out of bounds. Therefore, parametric testing that required 
normally distributed data was not conducted in this study (Doane & Seward, 2011). 
Nonparametric tests involving the ranking of data that did not require the normalcy of 
independent variables was used to explore the effect of these independent variables on 
dependent variables. 
A Mann-Whitney U Test was used to compare the mean RIT percentile ranking 
scores data of the study group and control group. This nonparametric ranking was used 
instead of parametric t tests because of the questionable normality of those distributions 
(Huck, 2012). The mean RIT percentile ranking scores for the study group was μ = 63.31 
(σ = 24.76) and the mean RIT percentile ranking scores for the control group was μ = 
67.03 (σ = 23.76), which were not significantly different z(317) = -1.395, p = .163. This 
effect size was large (Huck, 2012) but not statistically significant (Cramer’s V = .531, p = 
.384). Therefore, there was no statistically significant difference between the rankings of 
the mean RIT percentile ranking scores of data between the two groups, which made for a 
fair comparison of the study group and control group within the context of nonparametric 
testing practices. 
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Statistics associated with the mean RIT percentile ranking scores of the study 
group, control group, and combined group is outlined in Table 1. Students in the study 
group and control group had mean RIT percentile ranking scores well in excess of the 
MAP RIT average of 50%. The control group’s average of μ = 67.03% was 3.72 
percentile points higher than the study group average of μ = 63.31%, which suggests the 
control group was composed of students with slightly higher academic standing. 
Comparison of the standard deviations of the mean RIT percentile ranking scores 
between the study group (σ = 24.76) and control group (σ = 23.76) suggested there was 
greater academic diversity of students within the study group in comparison to the control 
group. The academic standing and academic diversity differences between the study 
group and control group was noteworthy but not statistically significant as outlined in the 
aforementioned Mann-Whitney U Test. 
Below Average and Above Average Mean Rasch Unit Percentile Rankings 
The average MAP RIT percentile ranking for all students in the combined study 
group and control group was at the 65.94 percentile (see Table 1), which represented the 
strong academic achievement of the students in the combined study group and control 
group at nearly 1 standard deviation of 68% (Efron, 1981) higher than the normally 
distributed percentile scale with mean of 50% (Northwest Evaluation Association, 2005). 
This 65.94 percentile was used in this study to delineate between the academically below- 
average achieving students and above-average achieving students. The below-average 
achieving students mean RIT percentile ranking scores was constituted by an mean RIT 
percentile ranking score below 65.94%, and the above-average achieving mean RIT 
percentile ranking scores was defined by a mean RIT percentile ranking score above 
65.94% for the purposes of this study. 
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Grade Point Average (GPA) Tests 
Twenty-four nonparametric Mann-Whitney U tests involving the GPA of the 
three subjects, the combination of those three subjects, and the end-of-the-year GPA for 
all subjects taken throughout the school year are summarized in Appendix H. The GPA 
for these tests was calculated as described in Chapter 3 of this study. These tests included 
a breakdown in the analysis of the aforementioned categories for all students, all students 
who did not complete the 10 units required for the completion of the respective course, 
below-average achieving students, below-average achieving students who did not 
complete the coursework in the respective courses, above-average achieving students, 
and above-average achieving students who did not complete all 10 units required to earn 
full credit in the respective courses. 
The results from the five tests involving the GPA of all students suggested that 
safety netting practices did not benefit the global student body in achieving a higher GPA 
in the subjects in which safety netting had taken place, and safety netting programs were 
not beneficial for a school in achieving higher overall GPAs in all coursework. This was 
based upon the fact that students were found to achieve higher GPA results within the 
control group in comparison to the study group for the three subjects tested in this study 
involving all students in the study and control group. Solidifying these conclusions was 
the statistical significance of the combined subjects test involving all students in the study 
and control groups with a control group mean GPA of μ = 3.36 (n = 237, σ = .86, p = 
.006) and study group mean GPA of μ = 3.10 (n = 108, σ = 1.03, p = .006). The test 
comparing all GPA results from all subjects taken throughout the entire school year by all 
students in the study group and control group was also found statistically significant with 
a mean GPA of μ = 3.65 for the control group (n = 237, σ = .25, p = .049) and a mean 
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GPA of μ = 3.59 for the study group (n = 108, σ = .25, p = .049). 
Although not statistically significant, the five test results involving all students 
who did not complete the coursework in one of the three subjects suggested that safety 
netting practices may benefit the GPA results of students who have fallen behind or 
struggled to complete coursework in the subjects of literature and mathematics. 
Comparison of the means of the end-of-the-year GPA results of all subjects between the 
study and control groups suggested safety netting practices might slightly spill over into 
facilitating success in other subjects not specifically tested in this study for students who 
have a tendency to fall behind in coursework. These conclusions were based upon the 
observation that for students who had not completed all coursework, the literature study 
group mean GPA of μ = 2.34 (n = 10, σ = 1.14, p = .352) was greater than the control 
group mean GPA of μ = 2.00 (n = 13, σ = .99, p = .352). Similarly, for the same group of 
students, the mathematics study group mean GPA of μ = 2.20 (n = 10, σ = .89, p = .278) 
was more than the control group mean GPA of μ = 1.78 (n = 15, σ = .83, p = .278). The 
mean of the subgroup of students who struggled to complete all coursework was found to 
be higher involving all three subjects involved in this study with a mean of μ = 2.20 (n = 
27, σ = .95, p = .603) for the study group in comparison to the control group mean of μ = 
2.05 (n = 46, σ = .86, p = .603). In support of the spilling over into facilitating success in 
other coursework argument, the comprehensive end-of-the-year GPA results for this 
subgroup of students was found to be slightly higher for the study group with a mean of μ 
= 3.49 (n = 27, σ = .23, p = .196) in comparison to the control group mean of μ = 3.43 (n 
= 46, σ = .17, p = .196). 
Results of the five tests involving GPA results of below-average achieving 
students were not statistically significant but reinforced the suggestion that safety netting 
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activities may help below-average achieving students achieve slightly higher GPA results 
in the subjects of literature and mathematics. Success created through those safety netting 
practices was not found to spill over into facilitating success in other subjects not 
specifically tested in this study for below-average achieving students. These 
interpretations of the data were based upon the below-average achieving student mean 
GPA in literature of μ = 2.88 (n = 15, σ = 1.32, p = .214) being higher for the study group 
in contrast to the control group mean of μ = 2.67 (n = 23, σ = 1.07, p = .214). In the 
subject of mathematics, the below-average achieving student mean GPA was greater for 
the study group at μ = 2.81 (n = 13, σ = .65, p = .773) in comparison to the control group 
mean of μ = 2.71 (n = 32, σ = 1.05, p = .773). For the combination of all three subjects, 
the mean for below-average achieving students was higher at μ = 2.97 (n = 41, σ = .90, p 
= .099) for the study group in comparison to the control group mean of μ = 2.72 (n = 82, 
σ = .98, p = .099). The difference in the means of the end-of-the-year GPA of all subjects 
for below-average achieving students was negligible with a mean of μ = 3.45 (n = 82, σ = 
.21, p = .923) for the control group and μ = 3.44 (n = 41, σ = .23, p = .923) for the study 
group. 
The suggestion that safety netting helped below-average achieving students who 
struggled to complete coursework achieve higher GPA results was not strengthened or 
refuted with the tests involving the comparison of below-average achieving students who 
did not complete coursework within the study and control groups. Support was not 
observed for the premise that safety netting practices may spill over into helping below- 
average achieving students who tend not to complete coursework realize higher GPA 
results in all subjects throughout the school year. The indifference of these results was 
deduced by below-average achieving students in the study group who did not complete 
52 
 
 
 
coursework having achieved a negligibly higher GPA mean for the combination of the 
three subjects with μ = 1.98 (n = 10, σ = .75, p = .877) in comparison to below-average 
achieving students in the control group who did not complete coursework with mean μ = 
1.92 (n = 34, σ = .86, p = .877). Additionally, the end-of-the-year GPA in all subjects 
mean for below-average achieving students who did not complete coursework in the 
control group of μ = 3.42 (n = 34, σ = .18, p = .440) was found to be marginally higher 
than that same subgroup of students in the study group with mean μ = 3.36 (n = 10, σ = 
.20, p = .440). Sample sizes were too small to conduct tests on specific subjects involving 
the subgroup of below-average achieving students who did not complete coursework. 
Three of the battery of five tests involving the GPA of above-average achieving 
students was found statistically significant and suggested safety netting practices did not 
help above-average achieving students achieve higher GPA results in any of the three 
subjects. Support for safety netting practices spilling over into helping above-average 
achieving students earn higher end-of-the-year GPA results in all subjects taken 
throughout the entire school year was not observed. The aforementioned statistically 
significant results included above-average achieving students in the control group of the 
literature test having achieved a higher GPA mean of μ = 3.74 (n = 48, σ = .41, p = .023) 
in comparison to the study group mean μ = 3.30 (n = 15, σ = .97, p = .023). The 
statistically significant writing test results involving above-average achieving students 
included a higher GPA mean for the control group of μ = 3.70 (n = 48, σ = .37, p = .022) 
in comparison to the study group mean of μ = 3.08 (n = 19, σ = 1.25, p = .022). The 
means were identical for the test involving mathematics involving above-average 
achieving students with a study group mean of μ = 3.69 (n = 18, σ = .58, p = .444) and 
control group mean of μ = 3.69 (n = 46, σ = .59, p = .444), albeit not statistically 
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significant. 
The combination of all three subjects involving above-average achieving students 
was statistical significant with the control group having a higher mean of μ = 3.71 (n = 
142, σ = .46, p = .002) in contrast to the study group mean μ = 3.35 (n = 52, σ = .99, p = 
.002). End-of-the-year GPA results in all subjects mean for above-average achieving 
students in the control group was negligibly greater and not statistically significant at μ = 
3.76 (n = 142, σ = .21, p = .175) in comparison to the study group mean of μ = 3.72 (n = 
52, σ = .20, p = .175). 
Although not statistically significant and the sample size admittedly small, the 
tests comparing the comprehensive GPA results of the three subjects involved in this 
study suggested that safety netting practices benefit above-average achieving students 
who have fallen behind in coursework. The test involving this same group of students in 
relation to end-of-the-year overall GPA was also based upon small sample sizes but was 
statistically significant and supported the premise that safety netting practices may spill 
over into helping above-average achieving students achieve higher than otherwise 
expected GPA results in all subjects. These conclusions were based upon the study group 
mean for the combined three subjects for above-average achieving students who did not 
complete coursework of μ = 2.90 (n = 8, σ = .76, p = .412) being found higher than the 
control group mean μ = 2.55 (n = 9, σ = .75, p = .412). Additionally, end-of-the-year 
overall GPA results for this same study group mean of μ = 3.67 (n = 8, σ = .25, p = .048) 
was statistically significantly higher than the control group mean μ = 3.44 (n = 9, σ = .19, 
p = .048). Sample sizes were too small to conduct individual subject tests involving 
above-average achieving students who did not complete the coursework. 
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Tests on the Difference in Rasch Unit Scores 
A battery of 12 Mann-Whitney U Tests (see Appendix I) were conducted to 
compare the increase or decrease (difference) in RIT scores within the study group and 
control group between the fall and spring for the three subjects and the combination of 
those three subjects. This same testing approach was used for an additional 12 Mann-
Whitney U Tests (see Appendix I) regarding the difference between the fall and spring in 
the RIT percentile ranking of students in the study and control groups. 
The merits of safety netting practices are not reflected in the comparison of the 
increase and decrease of raw RIT scores and difference in the RIT percentile ranking of 
all students from the study and control groups for the three subjects and the combination 
of those three subjects. These conclusions were based upon four statistically insignificant 
tests involving the difference in raw RIT scores for all students demonstrating a higher 
mean increase in raw RIT scores within the control group in comparison to the study 
group for all three subjects. Additionally, these results were mirrored in the higher mean 
increase in RIT percentile ranking between the fall and spring of all students in the 
control group for the same three subjects. 
Safety netting practices were not identified as beneficial for below-average 
achieving students in improving raw RIT scores over the course of the school year, and 
not helpful for improving student RIT percentile ranking. The below-average achieving 
student control group achieved higher mean increases in raw RIT scores and higher 
improvement in RIT percentile ranking in comparison to the study group for all three 
subjects. The combination of the three subjects tests for raw RIT scores was found 
statistically significant in favor of the below-average achieving control group mean of μ 
= 5.08 (n = 82, σ = 7.93, p = .050) in comparison to the study group mean μ = 1.43 (n = 
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41, σ = 9.12, p = .050).  Similarly, the combination of the tests for the three subjects for 
RIT percentile ranking of below-average achieving students was statistically significant 
and higher for the control group mean of μ = 8.15 (n = 82, σ = 15.97, p = .038) in contrast 
to the study group mean μ = 1.31 (n = 41, σ = 18.07, p = .038). 
Safety netting practices were found to benefit above-average achieving students in 
the subjects of literature and writing in respect to achieving an improvement in raw RIT 
score results over the course of the school year. Furthermore, above-average achieving 
students improved in reaching higher RIT percentile rankings when attending a school 
with a safety net program in the subjects of literature and mathematics. For above-
average achieving students, the study group mean improvement in raw RIT scores in 
literature was μ = 3.00 (n = 15, σ = 4.59, p = .356) and μ = 1.75 (n = 48, σ = 7.19, p = 
.356) for the control group. In writing, the above-average achieving student study group 
mean for raw RIT scores was μ = 3.94 (n = 19, σ = 5.46, p = .481) compared to the 
control group mean of μ = 3.22 (n = 48, σ = 4.96, p = .481). The mean improvement in 
raw RIT scores of the combination of all three subjects for the above-average achieving 
students was found to be statistically higher for the study group with μ = 4.51 (n = 52, σ 
= 5.25, p = .328) in comparison to the above-average achieving control group mean of μ 
= 4.07 (n = 142, σ = 7.38, p = .328). 
For the subject of literature, the RIT percentile ranking mean for the above-
average achieving student was higher for the study group at μ = 2.40 (n = 15, σ = 8.48, p 
= .374) in comparison to the control group mean of μ = -.56 (n = 48, σ = 11.27, p = .374). 
In mathematics, the mean RIT percentile ranking of above-average achieving students in 
the study group was μ = 5.11 (n = 18, σ = 7.88, p = .373) in comparison to the control 
group mean of μ = 3.82 (n = 46, σ = 10.87, p = .373). Although not statistically 
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significant, the average RIT percentile ranking result for above-average achieving 
students was higher in the combination of the three subjects for the study group with a 
mean of μ = 3.11 (n = 52, σ = 8.65, p = .250) in comparison to the control group mean μ 
= 2.09 (n = 142, σ = 10.93, p = .250). 
This battery of RIT tests were interesting in terms of providing indirect evidence 
of Arlin’s leveling effect (Arlin & Westbury, 1976), described in the literature review of 
this study, through the suggestion that above average students improve their raw RIT 
scores and earn a higher RIT percentile ranking over the course of a school year when 
attending a school with a safety net program, even though those students may have not 
participated in safety net program services directly. This argument was reinforced by 
opposite results involving the mean raw RIT scores and RIT percentile rankings that were 
greater in all three subjects for the control group in comparison to the study group when 
including the entire study and control groups. Adding further credibility to this 
conclusion was the control group mean RIT percentile ranking that was 3.73 percentile 
higher than the study group, which pronounced the net improvement in the increased RIT 
percentile ranking of the above-average achieving students within the study group. 
Tests on the Number of Units Completed 
Three sets of five Mann-Whitney U Tests were carried out to determine whether 
schools with safety netting programs help students complete unit coursework (see 
Appendix J). The tests looked for statistical significance between the study group and 
control group in each of the three subjects, the combination of those three subjects, and 
the combination of those three subjects for students who did not complete all 10 units 
required by the end of the school year. Small sample sizes prevented the meaningful 
separation of tests for the subjects of literature, writing, and mathematics for students 
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who did not complete all 10 units required for secondary level (high school) credit in 
those courses. 
Tests on the number of units completed for all students suggested that schools did 
obtain improvement in the number of course unit completed by a student body as a whole 
when provided safety net opportunities. This observation was based upon the four tests 
involving all students in the study and control groups who completed a higher mean 
number of units completed by students in the control group in comparison to the study 
group for the three subjects and the combination of those three subjects. The literature 
test reinforced this conclusion with a statistically significant mean of μ = 9.63 (n = 79, σ 
= 2.00, p = .015) units completed for students in the control group in comparison to the 
mean of μ = 9.00 (n = 34, σ = 2.18, p = .015) units finished for the study group. 
Tests involving below-average achieving students who attended a school with 
safety netting opportunities completed on average more units in all three subjects in 
comparison to students who attended one of the schools in the control group. The 
tendency for students in the study group to complete more units in comparison to the 
control group was also true for the combination of the three subjects involving below-
average achieving students. These tests involving below-average achieving students and 
the number of units completed in a respective course were not found statistically 
significant; nevertheless, they were interesting in terms of this polar opposite result in 
support of safety netting practices for below-average achieving students in comparison to 
the aforementioned studies involving all students. 
There was no evidence from the tests involving above-average achieving students 
that above average students benefitted in completing more units in the subjects of 
literature and writing with the assistance of safety netting practices, but above-average 
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achieving students who attended one of the schools with a safety net program completed 
an average of more units in the subject of mathematics in comparison to the control 
group. The test involving literature was found statistically significant with a control 
group mean number of units completed of μ = 10.00 (n = 48, σ = .58, p = .017) in 
comparison to a study group mean of μ = 9.71 (n = 14, σ = .46, p = .017). 
Consistent results in support of safety netting practices helping students complete 
course units was found involving students that had a tendency to fall behind in 
coursework. This observation was consistent involving all students, and the subgroups of 
below-average achieving students and above-average achieving students. Although not 
statistically significant, these three tests involving students with incomplete units in 
coursework demonstrates that students tend to complete more units in courses in which 
they are falling behind when attending a school with a safety net program. 
Correlation Between Number of Times Safety Netted and Units Completed 
The figure shows the number of times a student was formally placed in a safety 
netting program in relation to the number of units that student completed in the respective 
course. Visual inspection of this figure suggests that sparing use of safety netting 
practices may be helpful for students completing units but not helpful for helping 
students complete coursework when used three or more times in any given course. 
Pearson Correlation coefficients (Creswell, 2012) were computed that identified 
progressively more negative correlations (p < .01) between the number of times students 
were put into a safety net program and the number of units completed in one of the three 
subjects, as outlined in Table 2. 
All tests were found statistically significant at p < .01 except for the first test that 
involved the safety netting of students once or twice. The pattern that emerged from this 
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series of tests suggested that greater frequency of safety netting more than twice for 
students in the subjects they fell behind in completing did not lead to the completion of 
more units in the courses in which they had fallen behind. 
 
Figure. Number of times safety netted versus number of units completed. 
The stronger negative Pearson Correlations for the more frequent cases of safety 
netted in a course indicated that referring students for out-of-class corrective instructional 
activity safety net services more than twice in any given course had questionable positive 
influence on the number of units safety netted students completed in the respective 
courses. There was a noticeable higher negative correlation for students who had been 
safety netted three times in a given course in comparison to students who had been safety 
netted twice, which suggested the merits of safety netting services demonstrated in the 
host of tests conducted involving GPA and RIT scores was more effective when used 
sparingly up to only twice for any given course. However, the merits of safety netting 
twice versus three times were not conclusive from this series of tests due to statistical 
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failure of the first test in this series. 
Table 2 
Number of Times Safety Netted Correlated With Units Completed 
_____________________________________________________________________________________ 
Number of 
times safety 
netted in a 
particular 
course 
 
 
 
Sample size 
(n) 
 
Mean number 
of units 
completed 
(μ) 
 
 
 
SD 
(σ) 
 
 
 
Pearson 
correlation 
 
 
 
Effect size 
(%) 
 
 
Statistical 
significance 
(p) 
_____________________________________________________________________________________ 
1-2 13 9.69   .63 -.487 23.7 .092 
1-3 19 9.00 1.69 -.619 38.3 .005 
1-4 20 8.90 1.71 -.649 42.1 .002 
1-5 NA   NA   NA   NA   NA   NA 
1-6 21 8.61 2.10 -.791 62.5 .000 
1-7 NA   NA   NA   NA   NA   NA 
1-8 22 8.27 2.62 -.877 76.9 .000 
1-9 NA   NA NA   NA   NA   NA 
1-10 23 8.18 2.65 -.801 62.5 .000 
_____________________________________________________________________________________ 
Note. NA = not applicable due lack of data. 
Comparison of the Impact of Safety Netting Practices on Boys and Girls 
A series of 23 Mann-Whitney U Tests were conducted on the study and control 
groups of this study to flesh out whether safety netting practices favored boys or girls 
GPA results (see Appendix K). An additional 18 Mann-Whitney U Tests examined the 
increase and decrease of boys’ and girls’ raw RIT scores between the fall and spring to 
determine if safety netting practices had an impact on those results (see Appendix L). A 
further 18 Mann-Whitney U Tests were used to determine if safety netting practices had a 
favorable impact on boys or girls in respect to RIT percentile ranking increases or 
decreases between the fall and spring of the 2013-2014 school year (see Appendix M). 
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The GPA for girls was higher compared to boys for 19 of the 23 tests conducted 
on the various categorizations of GPA tests involving the three subjects, the combination 
of those three subjects, and end-of-the-year GPA for all subjects. Fourteen of these higher 
GPA for girls’ tests were found statistically significant (p < .05). Two of these 23 tests 
demonstrated a higher GPA for boys in comparison to girls in the subject of mathematics 
involving all students and the test involving just the control group. Two of the 23 tests 
resulted in a tie in the GPA of the boys and girls in the test involving the study group for 
mathematics and the combination of all three subjects for below-average achieving 
students in the control group. These results provided substantial evidence, with many of 
the tests having statistical significance, that the girls in the study and control groups 
achieved higher GPA results in comparison to the boys in literature, writing, the 
combination of all three subjects, and end-of-the-year GPA of all subjects studied 
throughout the entire school year. This battery of tests provide no indication of any 
impact of safety netting practices that favored boys or girls in respect to GPA averages in 
specific subject areas or overall GPA earned in all subjects throughout the entire school 
year. Irrespective of their grouping and with a high degree of statistical significance, girls 
earned substantially higher GPA results than boys in literature and writing in this battery 
of tests. Boys, on the other hand, tended to earn marginally higher GPA results in the 
subject of mathematics even though that conclusion was less substantiated than the girls’ 
higher GPA results in literature and writing. 
Results of the 18 tests involving the increase and decrease in raw RIT scores 
between the fall and spring for girls and boys indicated that girls within the study and 
control group outperformed boys on making improvement throughout the school year in 
improved raw RIT scores in the subjects of literature and writing, while the boys within 
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the study and control groups tended to gain higher raw RIT scores during the school year 
in comparison to the girls in the subject of mathematics. The only exception to this 
involved boys in the control group who made a higher net improvement in raw RIT score 
results in the subject of writing in comparison to the girls. The test involving the 
comparison of boys and girls mean increase of raw RIT scores for writing within the 
study group was the only test in this set found statistically significant (p < .05). 
Contrasting these last two observations may suggest that girls marginally benefitted from 
safety netting practices in developing writing skills while boys were not served by safety 
netting practices for learning writing skills reflected in the MAP exams. The comparisons 
of the subgroups of below-average and above-average achieving students indicated that 
below-average achieving girls tended to benefit slightly more than boys in an increase in 
raw RIT scores in all three subjects when attending a school with a safety net program. 
The sample sizes were too small to conduct subject-specific tests on this last comparison, 
so it is uncertain what subject weighed heaviest in terms of girls being better served by 
safety netting services than boys. 
The 18 tests involving the increase and decrease between the fall and spring in 
RIT percentile ranking of boys and girls mirrored the same comparative results of the 
aforementioned 18 tests involving the increase and decrease of boys and girls raw RIT 
scores. The only exception to these comparatively identical results involves the control 
group results in literature where girls in this battery of tests outperformed the boys in 
achieving a higher net increase in RIT percentile ranking through the course of the school 
year. This block of 18 tests shed no additional light on the increase and decrease of the 
raw RIT score results other than underscoring the validity of that battery of tests. 
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Chapter 5: Discussion 
Patterns emerged across the myriad of tests using differing data sources and 
testing techniques that are summarized in this chapter. These results are reinterpreted in 
the context of answering each of the four questions associated with this study. Those 
results coupled with cases of statistical and contrasting results provide the basis for 
several conclusions that are made with accompanying recommendations. Finally, 
reflection on how this research may be used is explored along with suggestions for other 
researchers. 
Findings and Interpretations 
Many nonparametric Mann-Whitney U Tests were used in this study to explore 
differences between the study and control groups in respect to MAP RIT scores, GPA 
results, and the number of times students were referred for safety netting services. The 
use of normed MAP RIT scores provided a basis of comparison outside QSI testing and 
grading practices, which added to the credibility of the results of this study. However, the 
downside to the use of normed MAP RIT scores is the possible inherent disconnect of 
those tests with curriculum and teaching practices used in any school system. Using GPA 
results provided a fair counterbalance to the use of the normed MAP RIT results to see 
how safety netting practices affected student success in QSI coursework that aligned with 
QSI curriculum and teaching practices. Correlating the number of times a student was 
referred for safety netting to the number of units completed in the respective subject 
provided insight into how often participation in safety netting activities was successful in 
helping students who had been identified in needing those support services completed 
coursework. Analyzing the results of these tests from these various angles reflects the 
comprehensive and objective approach used in this study to flesh out who may benefit 
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from corrective instructional activities made available through out-of-class, safety netting 
practices. 
The normed mean RIT percentile ranking score average of 65.94% for the 
combined study and control groups provided a reasonable marker between the below-
average achieving and above-average achieving students in this study, which was 
necessary to explore whether safety netting practices better served either of those two 
groups of students. Data for many of these tests were rerun by grouping boys and girls in 
a comparative manner. This approach was necessary to shed light on whether or not there 
was some disparity between male and female students attending the QSI schools in this 
study and determine if safety netting practices favored a particular gender. 
The heavy skewness to the right of the bell curve of the mean RIT scores of the 
study group, control group, and combination of those groups was responsible for those 
distributions failing the z-score homoscedasticity standards of a normal distribution 
(Cramer, 1998), which was detailed in Chapter 4 of this research paper. Failure of the 
data collected for this study to conform to parametric testing standards was confirmed in 
the rejection of the null hypothesis of Shapiro-Wilk’s tests with statistical significance p 
< .01 (Shapiro & Wilk, 1965). For this reason, results from parametric tests such as t tests 
that required conformity to normal distribution parameters would have had questionable 
validity for this research (Doane & Seward, 2011). Nonparametric testing that depends 
upon the comparison of ranked data does not require conformity to normal distribution 
standards (Huck, 2012), which was found appropriate for this study in view of the 
statistical indifference between the study group and control group. A Cramer V test was 
used to confirm this statistical indifference between the study group and control group (p 
< .05), even though the mean RIT percentile ranking scores for the control group was 
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3.73 percentile points higher than the study group at respectably, μ = 63.31% and μ = 
67.04%. 
The higher mean RIT percentile ranking results for the control group in 
comparison to the study group was not statistically significant and made for an apples-to-
apples comparison of the study and control groups. This difference is noteworthy in terms 
of suggesting that the three schools that offered safety net programs may have developed 
interest in developing and adopting out-of-class corrective instructional programs in the 
form of formalized safety netting programs to address the needs of their relatively lower-
achieving student body in comparison to the control group. In other words, perhaps the 
three schools with safety net programs organically developed those programs due to 
legitimate need. 
The normed mean RIT percentile ranking score average of 65.94% for the 
combined study and control groups revealed the impressive academic achievement and 
intellectual capacity of students attending all seven schools in this study. The average 
RIT percentile ranking was normed at 50% for the general population that took MAP 
exams (Northwest Evaluation Association, 2005). Therefore, the results of the students 
from both the study group and control group in this study were at nearly 1 standard 
deviation of 68% (Efron, 1981) higher than the typical student taking the MAP battery of 
exams. These results are all the more impressive in the context of the diversity of the 
student body (see Appendix F) that was composed of a majority that learned English as a 
second language. The comparisons of the study and control groups in this study should be 
kept in the context of these high RIT scores. This study did not contrast the high 
achievement of one group versus poor performance of a second group of students. This 
research involved above-average achieving students in both the study and control groups 
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involving the comparison of the relative high academic performance of both the study 
and control groups. The students attending all seven of the QSI schools in this study were 
typically intellectually bright and academically high achievers as demonstrated in these 
normed mean RIT percentile ranking scores. 
Tests comparing the GPA results in Appendix H suggested there was no benefit to 
students attending a school that offered a safety net program for earning a higher GPA in 
the core subjects and no advantage for earning higher end-of-the-year GPA results in all 
subjects. However, students who received safety netting services were found to earn 
higher GPA results in the subjects of literature and mathematics in comparison to 
students who did not receive safety netting services. There was further evidence these 
safety netting services spilled over in helping students who received those services earn 
higher than expected end-of-the-year GPA averages in all subjects not specifically tested 
in this study. Analyzing the GPA performance of students in terms of the academically 
below-average achieving students versus above-average achieving students mirrored the 
aforementioned GPA results of the safety netted students in literature and mathematics, 
irrespective of whether or not the lower achieving students participated in a safety netting 
program. The small subgroup of below-average achieving students who received safety  
netting services proved to be a mixed bag with mixed results to where tests were 
inconclusive concerning the impact of safety netting services on those GPA results. 
Safety-netting opportunities were found not to benefit above-average achieving 
students in achieving higher GPA results in any subject and had no impact on end-of-the-
year GPA results. However, safety netting was found to possibly help above-average 
achieving students who fell behind in completing coursework earn higher GPA results in 
the three subjects, and those safety netting services were found to spill over to help those 
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same students earn higher than expected comprehensive end-of-the-year GPA results in 
all subjects at a statistically significant level. 
The compilation of these results suggests that a school district should not seek to 
introduce a safety net program in order to raise subject-specific and overall GPA results 
for an entire student body. However, introducing a safety net program seems to benefit 
below-average achieving students and students who have a tendency to fall behind in 
coursework achieve higher than expected grades in literature and mathematics. The 
presence of a safety net program in a school tends to spill over in helping below-average 
achieving students earn better comprehensive end-of-the-year grades in all subjects. 
These trends are irrespective of whether or not those students have personally required 
safety netting service—by virtue of simply having attended a school with a safety net 
program. 
Comparing improvement over the course of the school year in raw RIT scores and 
RIT percentile rankings of all students in the study and control groups revealed no benefit 
for students who attended a school that offered a safety net program. Furthermore, tests 
involving the subgroup of below-average achieving students in the study and control 
groups suggested there was no advantage for those students when attending a school with 
out-of-school corrective instructional activities in terms of improving RIT scores. 
Surprisingly, it was the above-average achieving students who were found to have 
improved RIT scores and RIT percentile ranking in one or both of the battery of RIT tests 
when attending a school that provided a safety netting program, irrespective of whether 
or not those students received those services. This pattern was evident in all three 
subjects and in the tests involving the combination of those three subjects, thereby giving 
evidence of Arlin’s leveling effect (Arlin & Westbury, 1976) outlined in the literature 
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review of this study. Reinforcing these findings were the opposite results involving the 
mean raw RIT scores and RIT percentile rankings that were greater in all three subjects 
for the control group in comparison to the study group when those tests involved all 
students in the study and control groups. 
Providing further credibility to this conclusion was the control group mean RIT 
percentile ranking that is 3.73 percentile points higher than the study group, which 
pronounced this net improvement in the increased RIT percentile ranking of the above-
average achieving students who attended a school that offered a safety net program. 
Indirect evidence of Arlin’s leveling effect was fairly well established in these findings, 
along with substantial support for the claim that out-of-class corrective instructional 
activities for students who had fallen behind in a course enabled teachers to provide 
greater enrichment opportunities to the above-average achieving students in the context 
of the regularly scheduled class time. 
Tests involving the completion of course unit requirements in the three subjects 
involved in this study indicated that schools did not find out-of-class corrective 
instructional activities helped an overall student body complete coursework. However, 
this was not true for below-average achieving students who had been found in this study 
to complete more units of coursework in all three subjects and the combination of the 
three subjects when attending a school with a safety net program, irrespective of whether 
or not those students were provided those services. Interestingly, the above-average 
achieving students were found to benefit in completing more units in mathematics when 
attending a school with a safety netting program, irrespective of whether they participated 
in safety netting activities. These results were not found to be statistically significant but 
contrasted to the opposite results involving all students in the study and control groups 
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amplified the credibility of this conclusion. Not surprisingly, all students who 
demonstrated difficulty in completing units in one of the three subjects, including below- 
average and above-average achieving students, were found in these tests to complete 
more units when attending a school with a safety netting program. 
The precipitous drop off in the effectiveness of safety-netting-related activities 
beyond referring students more than twice in any given course is apparent in the figure. 
The questionable merits of the use of out-of-class corrective instructional activities for 
students who have fallen behind in a particular course more than twice or three times in 
any given course was evident in the progressively more negative Pearson correlation 
coefficients involving the number of times students referred for safety netting services in 
relation to the number of units those students completed in a particular course. This trend 
is noticeable in Table 2. A point of diminishing returns seemed to be reached in providing 
students out-of-class corrective instructional activities associated with safety netting 
services when a student had fallen behind more than twice in any given course. It was 
beyond the scope of this study to determine why safety netting services loses the 
effectiveness identified in a number of the GPA and RIT score tests outlined earlier in 
this chapter when used more than twice or three times in any given course. The tendency 
for safety netting services to become less effective beyond twice in any given course 
would make for an interesting follow-up study by other researchers. Several factors other 
researchers may wish to consider in exploring this phenomena may include the tendency 
for students to lose interest in the subject, sense of being overwhelmed, self-prophesizing 
sense of defeatism (Glasser, 1969), inappropriate placement in the subject from the outset 
of the school year, and other social or emotional concerns. 
The rerun of many of the Mann-Whitney U Tests conducted in this research paper 
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on the study and control groups involving the comparison of boys and girls provided 
overwhelming evidence from the GPA results that girls dramatically outperformed boys 
in literature, writing, the combination of the three subjects, and end-of-the-year GPA in 
all subjects. Boys tended to achieve marginally higher GPA results in comparison to girls 
in the subject of mathematics. These results remained consistent irrespective of whether 
or not the girls or boys attended a school with a safety net program. This same pattern 
from the GPA tests was mirrored with girls significantly outperforming boys in making 
more progress in improved raw RIT scores and gaining higher RIT percentile rankings 
over the course of the school year within the subjects of literature and writing, while boys 
demonstrated slightly more improvement in mathematics as reflected in raw RIT scores 
and RIT percentile rankings. Subtle differences regarding the dichotomy of girls having 
achieved higher results in literature and writing while boys tended to achieve higher 
results in mathematics included the observation that girls may benefit to a limited extent 
from safety netting activities in developing writing skills while boys do not seem to 
benefit from safety netting opportunities by learning writing skills reflected in the MAP 
exams. 
There was also evidence that girls may respond to safety netting services as 
reflected in improved raw RIT and RIT percentile ranking in all three subjects when 
attending a school that provides out-of-class corrective instructional activities. However, 
these subtleties were not well established in view of small sample sizes and pale in 
comparison to the aforementioned well-established pattern of girls having achieved 
dramatically higher results and making more progress in literature and writing while boys 
marginally outperformed the girls in the subject of mathematics, irrespective of whether 
or not either gender participated in safety netting opportunities. 
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Answers to Research Questions 
Research Question 1. What is the impact of out-of-class corrective instructional 
activities on the academic achievement of students who attended schools with a safety net 
program versus students who attended a school without those services? Although not 
statistically significant according to a Mann-Whitney U Test, students attending schools 
without a safety net program were found to be 3.73 percentile points higher on the RIT 
percentile ranking of MAP exams in comparison to students who attended a school with a 
safety net program. Furthermore, there was no statistical advantage or disadvantage in 
GPA and MAP results reflected in the improvement of raw RIT scores and RIT percentile 
rankings for students who attended a school with a safety net program or otherwise. 
Safety net programs seem to make no difference in helping or hindering the completion 
of coursework when looking at the difference between the study and control groups. 
However, students that had a tendency to fall behind in coursework passed more units 
when receiving out-of-class corrective instructional activities. 
Advantages were identified for below-average achieving students who attended a 
school with a safety net program in respect to end-of-the-year overall GPA and GPA 
results in the subjects of literature and mathematics, irrespective of whether or not the 
student attending a school that offered a safety net program received those services. No 
benefit was identified for below-average achieving students for attending or not attending 
a school with a safety net program in terms of improving raw RIT scores and RIT 
percentile ranking. Safety net services were found to help below-average achieving 
students complete coursework in all three subjects and the combination of the three 
subjects, irrespective of whether or not those students received safety netting services. 
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The GPA results of above-average achieving students were not affected by 
attending a school with a safety net program. However, the subgroup of above average 
students who fell behind in completing coursework achieved better grades in the subjects 
they fell behind in and earned overall higher end-of-the-year GPA results when 
participating in safety netting activities. Interestingly, the raw RIT scores and RIT 
percentile ranking of above-average achieving students were positively significantly in all 
subjects when attending a school with a safety net program, irrespective of whether or not 
those students received those services. These results were indirect evidence of Arlin’s 
leveling effect (Arlin & Westbury, 1976). Safety net services were found to help above-
average achieving students complete coursework in the subject of mathematics, even 
though those students may not have received safety net services. 
Research Question 2. What is the impact of out-of-class corrective instructional 
activities on the academic achievement of students who participated in a safety net 
program? Students who received safety net services tended to benefit in earning higher 
GPA results in the subjects of literature and mathematics but not helped or hindered in 
improving MAP results reflected in the raw RIT score and RIT percentile ranking tests. 
Furthermore, safety netting services tended to spill over into helping students who 
participated in out-of-class corrective instructional activities earn higher than expected 
end-of-the-year GPA results in all subjects. Placing a student into a safety net program up 
to twice or three times in any given course accounted for the aforementioned merits of 
the services but a point of diminishing returns was reached with chronic referrals for out-
of-class corrective instructional activities. 
Research Question 3. What is the impact of in-class enrichment opportunities on 
the advanced learning student who have not participated in a safety net program? The 
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GPA results of above-average achieving students were not affected by whether or not 
they attended a school with a safety net program. Above-average achieving students were 
found to benefit when attending a school that offered a safety net program in respect to 
improved MAP results reflected in tests involving both raw RIT scores and RIT 
percentile rankings in all three subjects, irrespective of whether or not the students 
participated in out-of-class corrective instructional activities. These results were fairly 
pronounced and provided indirect evidence of Arlin’s leveling effect (Arlin & Westbury. 
1976). 
Research Question 4. Who benefits more (boys or girls) from out-of-class 
corrective instructional activities or in-class enrichment opportunities? Girls significantly 
outperformed boys in the subjects of literature and writing for tests involving GPA results 
and increases in raw RIT scores and RIT percentile increases during the school year. 
Boys performed marginally better than girls in the subject of mathematics in the same 
battery of tests. There was no significant difference between how girls and boys 
responded to safety netting services and how the differing genders responded to attending 
a school that provided out-of-class corrective instructional opportunities. Differences in 
how girls and boys responded to safety netting opportunities were marginal and 
questionable due to small sample sizes. Nevertheless, in the spirit of full disclosure, there 
was marginal evidence of girls improving their writing skill raw RIT and RIT percentile 
scores when receiving safety netting services, as well as improving in all three subjects 
when attending a school with a safety net program even though they may not have 
received those services. Evidence suggested that boys do not further benefit in learning 
writing skills when attending a school with safety net opportunities. 
Many tests on all 1st and 2nd year secondary (ninth- and 10th-grade) students 
74 
 
 
 
attending the seven schools in the study and control groups in this study were conducted 
in this study. This exhaustive testing enabled the exploration of the questions associated 
with this study from many angles that included normalcy, GPA results, raw RIT 
increases, RIT percentile rankings, completion of units, and the breakdown of these 
results according to the subgroups of academic achievement and gender. The volume of 
data from these results was somewhat daunting, but it provides a basis to observe patterns 
and control against wrongly hinging conclusions upon anomalies due to undersampling 
or oversimplifying results. The patterns that emerged from these various vantage 
perspectives provide a relatively objective and comprehensive overview of the merits and 
shortcomings of the safety netting practices that took place within the three schools 
comprising the study group in this study. An overview of the consistent patterns that 
surfaced and the basis for some deductions that aligned with the literature review of this 
paper are made in the remaining pages of this research paper. These are summarized as 
recommendations on how safety netting practices may impact additional schools with 
mastery learning programs that decide to institutionalize out-of-class corrective 
instructional practices for students in need of those services. Finally, limits to the study 
are expounded upon along with suggestions for other researchers to conduct further 
studies on aspects of these findings. 
Recommendations 
Students within the study and control groups were above average students with a 
mean normed RIT percentile ranking of 65.94% for both groups, which was nearly 1 
standard deviation higher than the 50.00% normed average earned by the general 
populace taking the battery of MAP exams. Students within the study and control groups 
were bright and high-achieving students. Nevertheless, the control group of students that 
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attended a QSI school without a safety net program was found to be unequivocally 3.73 
percentile points higher on the RIT percentile ranking of MAP exams in comparison to 
the study group of students who attended a school with a safety net program. This 
difference was found to be statistically insignificant, which was important for having 
enabled comparisons carried out between the study and control groups. Even though this 
difference was not remarkable, it is interesting to note the three schools that provided 
safety net programs developed those programs upon their own fruition and are the same 
schools that have slightly lower normed exam results. Perhaps personnel had a sixth 
sense to develop those safety net programs in order to fulfill a need, which suggests there 
was an inherent need for said services. It is beyond the scope of this study to answer this 
question and it is a phenomena that would be difficult to test in an ex post facto manner, 
but the organic manner in which safety netting emerged on the radar of QSI practices 
within the QSI Kyiv International School and the three schools involved in this study is 
worthy of further research. 
Students who had been referred by a teacher for safety netting services passed 
more course units and earned higher grades due to those services but those results may 
not be reflected in MAP tests. Placing a student into a safety net program two or three 
times in any given course leads to those improved achievements but a point of 
diminishing returns is reached with referrals for a student beyond that number. For this 
reason, it would behoove schools that adopt safety net programs to require those 
programs remove students from courses upon the third unit in which they have fallen 
behind in relation to the progress of the class. Ramifications associated with removing 
students from courses midterm may include the need for alternative classes in which 
those students can transfer, the introduction of study halls, and the change of student 
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graduation plans for having not passed required course requirements. It was beyond the 
scope of this study to ascertain why referral of students for safety netting services 
becomes marginally effective by the third placement in the program for any given course, 
but this phenomena may be due to what Glasser (1969) referred to as a self-fulfilling 
prophecy due to failure that is perpetuated by a sense of defeatism. Exploring why there 
is a precipitous drop off in the effectiveness of safety netting practices beyond two or 
three referrals would provide the basis for a very interesting follow-up study by other 
researchers. 
Below-average achieving students earn higher grades and complete more units of 
coursework when attending a school with a safety net program even though those 
students may not receive those services. These benefits may not be reflected in MAP test 
results for these students. Above-average achieving students typically see an 
improvement in their MAP test results but do not necessarily see an improvement in their 
grades when attending a school with a safety net program, irrespective of whether or not 
those students receive those services. These results are most likely due to Arlin’s leveling 
effect (Arlin & Westbury, 1976) outlined in the literature review of this research paper. 
The alleviation of Arlin’s leveling effect involves the teacher having time outside 
of the regularly scheduled class time to serve students in need of additional instructional 
time to help those students reach required levels of mastery. The consequential reduction 
in demands being made on the teacher by not having to provide additional instruction to 
the slower paced students, within the context of the regularly scheduled class period, 
enables the teacher to provide enrichment opportunities to the higher achieving students. 
Arlin’s leveling effect theory aligns with the extra time provision requirement suggested 
by Fredrick and Walberg (1980) that maintains the slowest paced students in a class 
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always require twice as much instructional time as the fastest paced students, even in a 
mastery learning environment. 
Slavin’s (1990) insistence that there is no substitute for mastery learning 
demanding more instructional time was endorsed by the results of this study and provides 
clear advice to school systems that utilize mastery learning methodologies. Schools 
employing mastery learning programs of study should make provision for additional 
instructional time to serve the basic instructional needs of the students in need of that 
extra time, which in turn entitles teachers sufficient time in the context of the regular 
classroom to provide enrichment opportunities to students who benefit by those 
challenges. Safety net programs should systematically identify students falling behind in 
coursework in order to provide those students with needed additional instructional time 
from teachers outside the context of the regularly scheduled lessons, not simply prescribe 
more homework. Follow-up studies by other researchers involving the effectiveness of 
encore periods (Patterson, 1993) would be invaluable to an organization such as QSI in 
fine-tuning mastery learning practices. 
The merits of safety netting practices are masked in the global tests involving 
simple comparisons of the study group and control groups. Safety netting programs do 
not seem to help an overall student body raise GPA results, improve raw RIT scores, 
increase RIT percentile ranking, and complete more course units when analyzed globally. 
However, this was not the case when analyzing results according to the subgroups of 
above-average and below-average achieving students. There are merits to safety netting 
services for all students even though a school district may not see those results when 
looking at overall GPA and MAP test scores. The GPA results of below-average 
achieving students improve but not their MAP test results for a school that offers a safety 
78 
 
 
 
net program, irrespective of whether or not those students receive safety netting services. 
Conversely, the GPA results of above-average achieving students are not affected but 
MAP tests results improve for students who attend a school that provides out-of-class 
corrective instructional activities, even though those students may not participate in those 
opportunities. 
In somewhat oversimplified terms, the benefits for above- and below-average 
achieving students statistically cancel one another in the globalized studies. For this 
reason, a school should not base their argument for adopting a safety net program upon 
claims that out-of-class corrective instructional activities raise school-wide average GPAs 
and MAP scores. Grades and MAP scores are kept on record for all QSI schools, so 
follow-up studies could readily be conducted by other researchers on whether or not 
overall school standards are impacted by other QSI schools that adopt safety net 
programs in the future. 
Girls systematically outperform boys in literature and writing GPA and MAP 
scores, while boys do marginally better than girls in the subject of mathematics as 
reflected in GPA and the MAP tests. However, there were no significant differences 
between the genders in relation to how safety netting services benefited one group above 
the other. For this reason, there are no recommendations in relation to how safety netting 
or mastery learning practices should be altered in view of the current equitable manner 
out-of-class corrective instructional activities serve the genders. 
Conclusion 
There is something in safety netting for everyone—the students who receive out-
of-class corrective instructional activities, the below-average achieving students in terms 
of GPA results, and the above-average achieving student in terms of improvement in 
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MAP test results. This was a gross simplification of myriad of test results conducted for 
this research paper but it summarized what may be expected when introducing a 
structured form of safety netting that includes teacher-led additional instruction outside 
the context of the regularly scheduled class time for those in need of extra time. Evidence 
of the merits of safety netting activities was fairly well established in this research paper, 
but these results should be kept in the context of the high achieving students involved in 
the study. The gains in GPA and MAP test results suggested possible by the introduction 
of safety net services are a few decimal points in a GPA and few raw RIT percentile 
points. Safety netting services are not a silver bullet that shores up weaknesses in a 
school. Safety netting services can be expected to do as the term implies, catch a few 
students from failing and further improve on the academic standing of both the below- 
and above-average achieving students. 
The research associated with this study was successful to some degree in 
confirming that safety netting activities serve students in the context of a mastery 
learning approach to learning. This study was not designed to determine why safety 
netting works within the context of a mastery learning environment, which is an area 
open for further research. Other researchers interested in carrying out further study on 
why safety netting services have been found to work within a mastery learning 
environment may consider some of the psychological phenomena alluded to in this 
research paper, such as the sense of accountability it may spur within students who 
procrastinate under the pretext of needing extra time to master the material or do not 
prepare adequately for exams because the mastery learning program allows them to 
retake exams on units not mastered. The safety net programs utilized in the three schools 
in the study group were not designed to be disciplinary in nature, but there was a sense of 
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teeth associated with accountability that was a byproduct of these safety net programs. 
The degree to which this sense of accountability versus the additional teaching services 
attributes to student success would make a very interesting study by other researchers. 
Implications of the research conducted for this study may be of interest to 
researchers studying Arlin’s leveling effect (Arlin & Westbury, 1976) and Slavin’s 
(1990) presupposition that mastery learning requires extra instructional time because 
evidence of both have been observed in this study. Ministries of education, school boards, 
school administrators, teachers, and researchers inspired or affected by the implications 
of this study may consider adopting mastery learning programs along with safety netting 
services. 
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Baku International School Safety Net Program 
 
The following steps pertain only to students twelve years old and older: 
The school’s curriculum is rigorous and demands intelligent hard work.  Over the course 
of an academic year, it is not uncommon for students to need re-testing in some classes to 
receive passing grades of an A or B.  If a student appears to be experiencing personal 
challenges or difficulties with academics, the school will intervene to provide an 
appropriate “safety net.”  The purpose of safety netting is to help a student develop study 
habits and discipline that will enable him or her to be successful.  Students twelve years 
old and older will be allowed to continue work in a subsequent unit even if they have not 
mastered a preceding unit in accordance to the following steps: 
 
Step 1: Upon a student having one outstanding or incomplete unit in any given course, 
the teacher will notify the parent in writing by means of an office form that will be sent 
home as an attachment to e-mail.  This general notice will inform the parents that their 
son or daughter has been placed on Step One of this policy and the following will be put 
into effect: 
 
I. The school administration will place the student in the Academic Monitoring 
Program.  Details of the Monitoring Program, including student responsibilities, will 
be shared, in writing, with the parents. 
II. The teacher will develop a Remediation Plan for the student.  The parents will receive 
a copy of the Remediation Plan.  Each Remediation Plan includes a description of all 
remedial work the student must satisfactorily complete and an agreed-to deadline for 
successful reassessment of the academic material.  This form is signed by both the 
student and the teacher.  Parents will be apprised that the Remediation Plan can only 
be effective if the student makes the necessary efforts to improve study and work 
habits. 
 
Step 2: Upon a student having two outstanding or incomplete units in any given course, 
the school administration will have the student placed under an Academic Contract 
signed by a school administrator, the student, and a parent or guardian of the student.  
The academic Contract will include an outline of the remedial work that needs to be 
completed and clearly state that the student will be removed from the course if, and 
when, a third outstanding or incomplete unit is reached in the course.  Only a school 
administrator may place a student under an Academic Contract.  Academic Contracts 
include an outline of the terms under which the student will be removed from the class, if 
progress is not made in the course, and the imminent possibility of the student being 
withdrawn from the course. 
Step 3:  Upon a student having three outstanding or incomplete units in any given course, 
the student will be removed from the course.  In the case of secondary students, 
withdrawal from a course will negatively impact graduation.  Withdrawal may require a 
modified graduation plan and possible change of graduation date. 
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Baku International School Academic Monitoring Program 
 
The Monitoring Program 
The Academic Monitoring Program is designed for students twelve years old and older, 
but may be employed at the elementary level upon special request of a homeroom 
teacher, parent, or the school administration.  The Academic Monitoring Program 
includes a standard form which includes an outline of the student’s schedule with 
corresponding columns in which each teacher may indicate the student’s academic 
performance.  There is also space for each teacher to write a short narrative, if they so 
choose.  This form will be filled out each week by each of the student’s teachers of 
academic courses and made available by the office to the student’s homeroom teacher for 
the counseling period the last day of each week of school so opportunity is given for the 
student’s homeroom counselor to review, discuss, and comment on the student’s progress 
office before leaving school. 
 
The office will scan and forward the completed form to the parents by attached e-mail in 
PDF format.  Parents are encouraged to utilize the Monitoring Program in the following 
ways: 
 Reward and give positive feedback to their son or daughter when there is an 
improvement in academic success as reflected in the Monitoring Program form. 
 Be apprised on continued areas of challenge the student faces in academic 
performance and make adjustments in support the student may need as reflected in 
the Academic Monitoring Program form. 
 Contact teachers to check on updates and frequently track the student’s progress. 
  
Terms and Conditions for Placement 
A student is placed under the Monitoring Program: 
 By faculty consensus. 
 Upon parental request. 
 Having excessive tardies or absences. 
 Upon coming under Step Two of the Safety-Net Policy. 
 
Terms and Conditions for being taken off the Monitoring Program 
The primary purpose of the Monitoring Program is to provide help and structure for 
students who need to improve study habits.  In due course, most students are removed 
from the Monitoring Program and continue to do well without this extra supervision.  A 
student may be taken off the Monitoring Program once the terms under which they were 
placed under the program are no longer of concern.  All records of the Monitoring 
Program are kept on file at Baku International School. 
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Baku International School 
Safety Net Program Step 1 
 
Student’s Name: _________________________________________________________ 
 12 & 13 Year Olds 
Class 
 
 Lower-Secondary Level  Upper-Secondary Level 
 
Teacher: ________________________________________________________________ 
 
Class: __________________________________________________________________ 
 
Date of Referral: _________________________________________________________ 
 
The aforementioned student was assessed on ___________________________________ 
 date-of-assessment 
 
on unit number ___________________ of the aforementioned class, which s/he did not 
pass.   unit-number 
 
Remedial work outlined on the reverse side of this Official Notification is hereby agreed 
to be completed and reassessment completed by ___________________________. 
 
The aforementioned student is hereby placed on Step-One of the Academic Monitoring 
Program outlined in the Safety-Net Policy.  The Academic Monitoring Program requires 
each teacher of this student indicate on an Academic Monitoring Form the student’s 
academic success on a weekly basis.  This Academic Monitoring Form is typically filled 
out the last school day of each week and is sent home as an attachment to e-mail to the 
student’s parents/guardian.  Parents are encouraged to review the Academic Monitoring 
Program Sheets they will receive as an attachment to an emailed message to monitor the 
student’s study habits at home and give rewards when they notice improvement the 
student’s progress.  The aforementioned student will be taken off this Monitoring 
Program and taken off step-one if and when the terms of the Remediation Plan are met 
and the student is caught up in all outstanding or incomplete units in the course.  The 
aforementioned student will automatically be placed on Step-Two of the Safety-Netting 
Policy if and when the agreed to date for completion passes and the outstanding unit is 
not completed with at letter grade of “A” or “B”. 
 
 
 
 
 
 
 
 
 
 
 
Office Use: 
 
 Date unit completed: ______________________________ and student taken off 
the Academic Monitoring Program 
 
 Unit was not completed as of the following date: 
______________________________ and student put on Step-Two of the Safety-
Netting Policy. 
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Outline of Remedial Work to be completed before being allowed reassessment:  
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
Signatories: 
 
Teacher’s Signed Name: 
_____________________________________________________ 
 
 
Student’s Signed Name: 
______________________________________________________ 
 
Note: student’s signature indicates his/her agreement to the terms of this Official 
Notification and understand that s/he is being placed on the Academic Monitoring 
Program and will be put on Step-Two of the Safety-Netting Policy if the above Outline of 
Remedial Work is not completed and reassessment taken by the agreed to date with an 
earned grade of “A” or “B”. 
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Baku International School 
Safety Net Program Step 2 
 
Student’s Name: _________________________________________________________ 
 12 & 13 Year Olds 
Class 
 
 Lower-Secondary Level  Upper-Secondary Level 
 
Teacher: ________________________________________________________________ 
 
Class: __________________________________________________________________ 
 
Date of Referral: _________________________________________________________ 
 
The aforementioned student was assessed on __________________________________ 
 date-of-assessment 
 
on unit number ___________________ of the aforementioned class, which s/he did not 
pass.   unit-number 
 
This constitutes the second outstanding or incomplete unit in this course and placement 
under Step-Two of the Safety-Net Policy.  The aforementioned student is hereby put on 
the Academic Contract on the reverse side of this Official Notification and will be 
removed from the aforementioned class upon the third outstanding or incomplete unit in 
the class. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
Office Use: 
 
 Date terms of the Remediation Plan have been met and student as caught up in 
all outstanding or incomplete units in the aforementioned class and taken off 
the Academic Monitoring Program. 
 
 Date and terms of the Remediation Plan have been met and student as caught 
up in all outstanding or incomplete units in the aforementioned class, but not 
taken off the Academic Monitoring Program because of outstanding or 
incomplete unites in other courses. 
 
 Date has passed and the terms of the Remediation Plan have not been met and 
put on Step 3 of the Safety Netting Policy. 
 
 
Administrator’s Signature: ______________________ Date: __________ 
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Academic Contract:  
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
Signatories: 
 
Teacher’s Signed Name: 
_____________________________________________________ 
 
Student’s Signed Name: 
______________________________________________________ 
 
Parent or Guardian’s Signed Name: 
___________________________________________ 
 
 
School Administrator” Signed Name: 
__________________________________________ 
 
Note: Signatures indicate agreement to the terms of the Academic Contract. 
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Baku International School 
Safety-Net Program Step-Three 
 
Student’s Name: _________________________________________________________ 
 12 & 13 Year Olds 
Class 
 
 Lower-Secondary Level  Upper-Secondary Level 
 
Teacher: ________________________________________________________________ 
 
Class: __________________________________________________________________ 
 
Date of Referral: _________________________________________________________ 
 
The aforementioned student was assessed on ___________________________________ 
 date-of-assessment 
 
on unit number ___________________ of the aforementioned class, which s/he did not 
pass.   
 unit-number 
 
This constitutes the third outstanding or incomplete unit in this course and need for an 
administrative conference with the aforementioned student and the school administration. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
Office Use: 
 
 Date of meeting with the student and his/her parents/guardian:  
____________________ 
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Notes and Decisions Reached During the Meeting with Parents/Guardian: 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
________________________________________________________________________ 
 
Signatories: 
 
 
School Administrator’s Signed Name: 
__________________________________________ 
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Appendix F 
Students in the Study According to Nationalities on November 1, 2013 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
  
  Study Groups Control Groups 
  Baku Tbilisi Yerevan Ashgabat Podgorica Sarajevo Tirana 
Afghanistan   3      1       
Albania              12 61 
Argentina       3         
Armenia      3 18 1 2       
Australia   2          1  1 
Austria     1        3  2 
Azerbaijan  6 53  2        1   
Bangladesh   1    1         
Belgium             1 1 4 
Bosnia & 
Herzegovina 
           7 19   
Brazil               2 
Canada   4   1 3   1 2  2 2 3 
China       3  1      3 
Columbia     2           
Croatia             2  1 
Czech Republic   2 1 3        3   
Denmark   1          2   
Dominica   1             
Egypt   1             
Estonia       1         
France   2    3 1 13  1    1 
Georgia   1 4 17           
Germany   8 1 8  11  1 1 5 1 7 1 10 
Greece      1 2 1 2       
Hungary     5     2 8  3   
India   5    2 2 8  1  2   
Indonesia   1             
Iran   4  1  1  2       
Iraq       1         
Israel    1 3      1    1 
Italy  1 6    3    4  2 1 4 
Japan   1          1   
                
            
1
0
3
 
  
Kazakhstan   1      3       
Kuwait       1     1 3  7 
Kyrgyzstan       1         
Lebanon       2  2       
Libya        1 5       
Lithuania       1        1 
Malaysia        2 34   1 2   
Montenegro          4 10     
Nepal       1         
Netherlands   2 1 4          3 
Norway             3  1 
Pakistan   2      2       
Palestine               2 
Panama     1           
Poland   6    1    1  2   
Portugal         1      1 
Qatar             1   
Romania     1  1        2 
Russia   6 3 3 1 7 1 18 1 6  1   
Saudi Arabia            1 1   
Serbia   1    1    3  1   
Slovakia   1          3  1 
Slovenia           2  2   
South Africa               2 
South Korea   3    2 2 6       
Spain       1         
Sudan   1             
Sweden               2 
Switzerland  1 2    3   1 1  1 1 1 
Syria   1    1         
Trinidad and 
Tobago 
  6      1       
Turkey  1 18  2    15  1  2  10 
Turkmenistan   2     11 65       
Ukraine   1 1 4          1 
1
0
4
 
  
United Arab 
Emirates 
        1       
United Kingdom   16    9    2 1 13  6 
United States   2 36 5 59 2 43 2 31  8 10 41 5 43 
                
Study Groups                
school total: 444  201  116  127         
study total: 39 11  17  8          
                
Control Groups                
school total: 571        214  56  125  176 
study total: 81       24  10  22  23  
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Appendix G 
Distribution Graphs of the Average RIT Percentile Rankings 
 
 
 
 
 
  
 
 
 
Distribution Graphs of the Average RIT Percentile Rankings 
 
 Study Group Control Group Combined Study and Control Groups 
Histograms 
   
Stem and Leaf 
  
 
Q-Q plots 
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Appendix H 
Comparisons on GPAs 
 
  
 
 
 
 
Comparisons on Grade Point Averages 
 
 All Students Students That Did 
Not Complete the 
Coursework  
Below Average 
Achieving Students 
Below Average 
Achieving Students 
That Did Not 
Complete the 
Coursework 
Above Average 
Achieving Students 
Above Average 
Achieving Students 
That Did Not 
Complete the 
Coursework 
Literature GPA p = .057 
n = 36 / n = 79 
μ = 3.06 / μ = 3.47 
σ = 1.14 / σ = .86 
p = .352 
n = 10 / n = 13 
μ = 2.34 / μ = 2.00 
σ = 1.14 / σ = .99 
p = .214 
n = 15 / n = 23 
μ = 2.88 / μ = 2.67 
σ = 1.32 / σ = 1.07 
 
sample size too 
small 
p = .023 
n = 15 / n = 48 
μ = 3.30 / μ = 3.74 
σ = .97 / σ = .41 
 
sample size too 
small 
Writing GPA p = .125 
n = 36 / n = 79 
μ = 3.04 / μ = 3.35 
σ = 1.06 / σ = .73 
p = .202 
n = 7 / n = 18 
μ = 2.00 / μ = 2.32 
σ = .85 / σ = .76 
p = .061 
n = 13 / n = 26 
μ = 3.23 / μ = 2.76 
σ = .38 / σ = .87 
 
sample size too 
small 
p = .022 
n = 19 / n = 48 
μ = 3.08 / μ = 3.70 
σ = 1.25 / σ = .37 
 
sample size too 
small 
Mathematics GPA p = .172 
n = 36 / n = 79 
μ = 3.18 / μ = 3.26 
σ = .88 / σ = .96 
p = .278 
n = 10 / n = 15 
μ = 2.20 / μ = 1.78 
σ = .89 / σ = .83 
p = .773 
n = 13 / n = 32 
μ = 2.81 / μ = 2.71 
σ = .65 / σ = 1.05 
 
sample size too 
small 
p = .444 
n = 18 / n = 46 
μ = 3.69 / μ = 3.69 
σ = .58 / σ = .59 
 
sample size too 
small 
GPA From the 
Combination of 
Literature, 
Writing, and 
Mathematics 
p = .006 
n = 108 / n = 237 
μ = 3.10 / μ = 3.36 
σ = 1.03 / σ = .86 
p = .603 
n = 27 / n = 46 
μ = 2.20 / μ = 2.05 
σ = .95 / σ = .86 
p = .099 
n = 41 / n = 82 
μ = 2.97 / μ = 2.72 
σ = .90 / σ = .98 
p = .877 
n = 10 / n = 34 
μ = 1.98 / μ = 1.92 
σ = .75 / σ = .86 
p = .002 
n = 52 / n = 142 
μ = 3.35 / μ = 3.71 
σ = .99 / σ = .46 
p = .412 
n = 8 / n = 9 
μ = 2.90 / μ = 2.55 
σ = .76 / σ = .75 
End-of-the-Year 
GPA in all 
Subjects Taken 
Throughout the 
School Year 
p = .049 
n = 108 / n = 237 
μ = 3.59 / μ = 3.65 
σ = .25 / σ = .25 
p = .196 
n = 27 / n = 46 
μ = 3.49 / μ = 3.43 
σ = .23 / σ = .17 
p = .923 
n = 41 / n = 82 
μ = 3.44 / μ = 3.45 
σ = .23 / σ = .21 
p = .440 
n = 10 / n = 34 
μ = 3.36 / μ = 3.42 
σ = .20 / σ = .18 
p = .175 
n = 52 / n = 142 
μ = 3.72 / μ = 3.76 
σ = .20 / σ = .21 
p = .048 
n = 8 / n = 9 
μ = 3.67 / μ = 3.44 
σ = .25 / σ = .19 
Note. (1) study group / control group. (2) p = significance level. (3) n = sample size. (4)  μ = mean. (5) σ = standard deviation. (6) RIT = Rasch Units. (7) GPA = 
Grade Point Average.
1
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Appendix I 
Comparisons on the Difference in RIT Scores 
 
 
 
 
 
  
 
Comparisons on the Difference in RIT Scores 
 
 Difference in Raw 
RIT Scores Between 
the Fall and Spring 
For All Students 
Difference in RIT 
Percentile Ranking 
Between the Fall and 
Spring For All 
Students 
Difference in Raw 
RIT Scores Between 
the Fall and Spring 
For Below Average 
Achieving Students 
Difference in RIT 
Percentile Ranking 
Between the Fall and 
Spring For Below 
Average Achieving 
Students 
Difference in Raw 
RIT Scores Between 
the Fall and Spring 
For Above Average 
Achieving Students 
Difference in RIT 
Percentile Ranking 
Between the Fall and 
Spring For Above 
Average Achieving 
Students 
Literature p = .693 
n = 30 / n = 71 
μ = 1.53 / μ = 2.84 
σ = 8.62 / σ = 8.07 
p = .976 
n = 30 / n = 71 
μ = 1.40 / μ = 2.69 
σ = 17.38 / σ = 14.14 
p = .183 
n = 15 / n = 23 
μ = .06 / μ = 5.13 
σ = 11.32 / σ = 9.42 
p = .220 
n = 15 / n = 23 
μ = .40 / μ = 9.47 
σ = 23.50 / σ = 17.12 
p = .356 
n = 15 / n = 48 
μ = 3.00 / μ = 1.75 
σ = 4.59 / σ = 7.19 
p = .374 
n = 15 / n = 48 
μ = 2.40 / μ = -.56 
σ = 8.48 / σ = 11.27 
Writing p = .726 
n = 32 / n = 75 
μ = 2.21 / μ = 3.32 
σ = 7.09 / σ = 5.76 
p = .356 
n = 32 / n = 75 
μ = 1.18 / μ = 4.30 
σ = 13.17 / σ = 13.53 
p = .199 
n = 13 / n = 26 
μ = -.30 / μ = 3.46 
σ = 8.58 / σ = 7.20 
p = .257 
n = 13 / n = 26 
μ = .30 / μ = 6.38 
σ = 17.62 / σ = 18.23 
p = .481 
n = 19 / n = 48 
μ = 3.94 / μ = 3.22 
σ = 5.46 / σ = 4.96 
p = .851 
n = 19 / n = 48 
μ = 1.78 / μ = 3.10 
σ = 9.54 / σ = 10.36 
Mathematics p = .499 
n = 31 / n = 78 
μ = 5.70 / μ = 6.98 
σ = 5.56 / σ = 8.09 
p = .722 
n = 31 / n = 78 
μ = 4.38 / μ = 5.80 
σ = 9.31 / σ = 12.24 
p = .393 
n = 13 / n = 32 
μ = 4.76 / μ = 6.40 
σ = 6.04 / σ = 7.44 
p = .168 
n = 13 / n = 32 
μ = 3.38 / μ = 8.65 
σ = 11.26 / σ = 13.66 
p = .834 
n = 18 / n = 46 
μ = 6.38 / μ = 7.39 
σ = 5.27 / σ = 8.57 
p = .373 
n = 18 / n = 46 
μ = 5.11 / μ = 3.82 
σ = 7.88 / σ = 10.87 
Combination 
of Literature, 
Writing, and 
Mathematics 
p = .523 
n = 93 / n = 224 
μ = 3.16 / μ = 4.44 
σ = 7.34 / σ = 7.59 
p = .499 
n = 93 / n = 224 
μ = 2.32 / μ = 4.31 
σ = 13.57 / σ = 13.30 
p = .050 
n = 41 / n = 82 
μ = 1.43 / μ = 5.08 
σ = 9.12 / σ = 7.93 
p = .038 
n = 41 / n = 82 
μ = 1.31 / μ = 8.15 
σ = 18.07 / σ = 15.97 
p = .328 
n = 52 / n = 142 
μ = 4.51 / μ = 4.07 
σ = 5.25 / σ = 7.38 
p = .250 
n = 52 / n = 142 
μ = 3.11 / μ = 2.09 
σ = 8.65 / σ = 10.93 
Note. (1) study group / control group. (2) p = significance level. (3) n = sample size. (4)  μ = mean. (5) σ = standard deviation. (6) RIT = Rasch Units. 
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Appendix J 
Comparisons on the Number of Units Completed 
 
 
 
 
 
 
  
 
Comparisons on the Number of Units Completed 
 
 All Students Below Average 
Achieving Students 
Above Average 
Achieving Students 
   
Literature p = .015 
n = 34 / n = 79 
μ = 9.00 / μ = 9.63 
σ = 2.18 / σ = 2.00 
p = .398 
n = 14 / n = 23 
μ = 8.71 / μ = 8.17 
σ = 2.81 / σ = 3.06 
p = .017 
n = 14 / n = 48 
μ = 9.71 / μ = 10.00 
σ = .46 / σ = .58 
   
Writing p = .890 
n = 34 / n = 79 
μ = 9.23 / μ = 9.32 
σ = 1.90 / σ = 1.62 
p = .072 
n = 13 / n = 26 
μ = 9.76 / μ = 8.42 
σ = .59 / σ = 2.46 
p = .603 
n = 17 / n = 48 
μ = 9.52 / μ = 9.83 
σ = 1.37 / σ = .59 
   
Mathematics p = .529 
n = 36 / n = 78 
μ = 9.11 / μ = 9.21 
σ = 2.17 / σ = 2.17 
p = .931 
n = 13 / n = 31 
μ = 8.61 / μ = 8.38 
σ = 2.06 / σ = 2.65 
p = .939 
n = 18 / n = 46 
μ = 10.05 / μ = 9.91 
σ = 1.05 / σ = 1.24 
   
Combination of 
Literature, 
Writing, and 
Mathematics 
p = .066 
n = 104 / n = 236 
μ = 9.11 / μ = 9.39 
σ = 2.07 / σ = 1.94 
p = .114 
n = 40 / n = 81 
μ = 9.02 / μ = 8.34 
σ = 2.08 / σ = 2.67 
p = .109 
n = 49 / n = 142 
μ = 9.77 / μ = 9.91 
σ = 1.06 / σ = .85 
   
Combination of 
Literature, 
Writing, and 
Mathematics 
Units Completed 
For Students That 
Did Not Complete 
All Ten Units of 
the Respective 
Course 
p = .816 
n = 27 / n = 46 
μ = 6.40 / μ = 6.30 
σ = 2.54 / σ = 2.59 
p = .887 
n = 10 / n = 34 
μ = 6.10 / μ = 5.94 
σ = 2.46 / σ = 2.60 
p = .674 
n = 8 / n = 9 
μ = 8.00 / μ = 7.55 
σ = 1.51 / σ = 2.24 
   
Note. (1) study group / control group. (2) p = significance level. (3) n = sample size. (4)  μ = mean. (5) σ = standard deviation. (6) RIT = Rasch Units. 
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Appendix K 
Comparisons of Boys and Girls GPA Results 
 
 
  
  
  
 
 
 
Comparisons of Boys and Girls Grade Point Average Results 
 
 All Students Study Group Control Group 
Literature GPA p = .026 
n = 49 / n = 66 
μ = 3.22 / μ = 3.43 
σ = 1.01 / σ = .93 
p = .053 
n = 8 / n = 28 
μ = 2.50 / μ = 3.23 
σ = 1.47 / σ = 1.00 
p = .033 
n = 41 / n = 38 
μ = 3.36 / μ = 3.58 
σ = .85 / σ = .85 
Writing GPA p = .060 
n = 49 / n = 66 
μ = 3.22 / μ = 3.28 
σ = .68 / σ = .97 
p = .182 
n = 8 / n = 28 
μ = 2.92 / μ = 3.08 
σ = .74 / σ = 1.15 
p = .042 
n = 41 / n = 38 
μ = 3.28 / μ = 3.44 
σ = .67 / σ = .79 
Mathematics GPA p = .921 
n = 49 / n = 66 
μ = 3.26 / μ = 3.22 
σ = .86 / σ = .99 
p = .746 
n = 8 / n = 28 
μ = 3.18 / μ = 3.18 
σ = .60 / σ = .96 
p = .793 
n = 41 / n = 38 
μ = 3.28 / μ = 3.25 
σ = .91 / σ = 1.03 
GPA From the Combination of 
Literature, Writing, and Mathematics 
p = .017 
n = 147 / n = 198 
μ = 3.23 / μ = 3.31 
σ = .86 / σ = .96 
p = .039 
n = 24 / n = 84 
μ = 2.87 / μ = 3.16 
σ = 1.01 / σ = 1.03 
p = .010 
n = 123 / n = 114 
μ = 3.30 / μ = 3.42 
σ = .81 / σ = .90 
End-of-the-Year GPA in all Subjects 
Taken Throughout the School Year 
p = .000 
n = 147 / n = 198 
μ = 3.55 / μ = 3.68 
σ = .26 / σ = .24 
p = .001 
n = 24 / n = 84 
μ = 3.44 / μ = 3.63 
σ = .21 / σ = .24 
p = .000 
n = 123 / n = 114 
μ = 3.58 / μ = 3.72 
σ = .26 / σ = .23 
 
 Below Average Achieving 
Students in the Study Group 
Below Average Achieving 
Students in the Control 
Group 
Above Average Achieving 
Students in the Study Group 
Above Average Achieving 
Students in the Control 
Group 
GPA From the Combination 
of Literature, Writing, and 
Mathematics 
p = .121 
n = 11 / n = 30 
μ = 2.52 / μ = 3.13 
σ = 1.25 / σ = .69 
p = .270 
n = 41 / n = 41 
μ = 2.72 / μ = 2.72 
σ = .82 / σ = 1.13 
p = .026 
n = 13 / n = 39 
μ = 3.16 / μ = 3.42 
σ = .66 / σ = 1.08 
p = .002 
n = 73 / n = 69 
μ = 3.61 / μ = 3.81 
σ = .53 / σ = .35 
End-of-the-Year GPA in all 
Subjects Taken Throughout 
the School Year 
p = .059 
n = 11 / n = 30 
μ = 3.35 / μ = 3.47 
σ = .22 / σ = .22 
p = .000 
n = 41 / n = 41 
μ = 3.36 / μ = 3.54 
σ = .20 / σ = .19 
p = .000 
n = 13 / n = 39 
μ = 3.53 / μ = 3.79 
σ = .17 / σ = .17 
p = .000 
n = 73 / n = 69 
μ = 3.69 / μ = 3.83 
σ = .22 / σ = .17 
Note. (1) boys / girls. (2) p = significance level. (3) n = sample size. (4)  μ = mean. (5) σ = standard deviation. (6) RIT = Rasch Units. 1
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Appendix L 
Comparisons of Boys and Girls Difference in Raw RIT Scores 
  
  
 
 
 
Comparisons of Boys and Girls Difference in Raw RIT Scores 
 
 All Students Study Group Control Group    
Literature p = .943 
n = 44 / n = 57 
μ = 2.25 / μ = 2.61 
σ = 8.63 / σ = 7.95 
p = .907 
n = 8 / n = 22 
μ = .62 / μ = 1.86 
σ = 10.99 / σ = 7.86 
p = .949 
n = 36 / n = 35 
μ = 2.61 / μ = 3.08 
σ = 8.17 / σ = 8.08 
   
Writing  p = .570 
n = 46 / n = 61 
μ = 2.52 / μ = 3.34 
σ = 6.10 / σ = 6.25 
p = .022 
n = 8 / n = 24 
μ = -3.00 / μ = 3.95 
σ = 8.01 / σ = 5.97 
p = .538 
n = 38 / n = 37 
μ = 3.68 / μ = 2.94 
σ = 5.01 / σ = 6.48 
   
Mathematics p = .096 
n = 48 / n = 61 
μ = 8.12 / μ = 5.44 
σ = 7.68 / σ = 7.12 
p = .856 
n = 8 / n = 23 
μ = 5.87 / μ = 5.65 
σ = 3.90 / σ = 6.11 
p = .072 
n = 40 / n = 38 
μ = 8.57 / μ = 5.31 
σ = 8.19 / σ = 7.74 
   
Combination of 
Literature, 
Writing, and 
Mathematics 
p = .456 
n = 138 / n = 179 
μ = 4.38 / μ = 3.82 
σ = 7.96 / σ = 7.18 
p = .181 
n = 24 / n = 69 
μ = 1.16 / μ = 3.85 
σ = 8.65 / σ = 6.75 
p = .146 
n = 114 / n = 110 
μ = 5.06 / μ = 3.80 
σ = 7.68 / σ = 7.47 
   
 
 
 Below Average 
Achieving Students 
in the Study Group 
and Control Group 
Below Average 
Achieving Students 
in the Study Group 
Below Average 
Achieving Students 
in the Control Group 
Above Average 
Achieving Students 
in the Study Group 
and Control Group 
Above Average 
Achieving Students 
in the Study Group 
Above Average 
Achieving Students 
in the Control Group 
Literature sample size too small sample size too small sample size too small sample size too small sample size too small sample size too small 
Writing  sample size too small sample size too small sample size too small sample size too small sample size too small sample size too small 
Mathematics sample size too small sample size too small sample size too small sample size too small sample size too small sample size too small 
Combination 
of Literature, 
Writing, and 
Mathematics 
p = .324 
n = 52 / n = 71 
μ = 4.23 / μ = 3.60 
σ =8.64 / σ = 8.42 
p = .418 
n = 11 / n = 30 
μ = -.81 / μ = 2.26 
σ = 11.61 / σ = 8.10 
p = .259 
n = 41 / n = 41 
μ = 5.58 / μ = 4.58 
σ = 7.25 / σ = 8.61 
p = .966 
n = 86 / n = 108 
μ = 4.47 / μ = 3.97 
σ = 7.57 / σ = 6.28 
p = .240 
n = 13 / n = 39 
μ = 2.84 / μ = 5.07 
σ = 4.93 / σ = 5.30 
p = .382 
n = 73 / n = 69 
μ = 4.76 / μ = 3.34 
σ = 7.94 / σ = 6.72 
Note. (1) boys / girls. (2) p = significance level. (3) n = sample size. (4)  μ = mean. (5) σ = standard deviation. (6) RIT = Rasch Units. 
 
1
1
7
 
 
 118 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
Appendix M 
Comparisons of Boys and Girls Difference in RIT Percentile Rankings 
  
  
 
 
 
Comparisons of Boys and Girls Difference in RIT Percentile Rankings 
 
 All Students Study Group Control Group    
Literature p = .869 
n = 44 / n = 57 
μ = 2.27 / μ = 2.33 
σ = 16.32 / σ = 14.22 
p = .963 
n = 8 / n = 22 
μ = -.37 / μ = 2.04 
σ = 24.57 / σ = 14.64 
p = .778 
n = 36 / n = 35 
μ = 2.86 / μ = 2.51 
σ = 14.30 / σ = 14.17 
   
Writing  p = .955 
n = 46 / n = 61 
μ = 3.15 / μ = 3.54 
σ = 12.95 / σ = 13.90 
p = .026 
n = 8 / n = 24 
μ = -7.87 / μ = 4.20 
σ = 13.34 / σ = 11.90 
p = .384 
n = 38 / n = 37 
μ = 5.47 / μ = 3.10 
σ = 11.76 / σ = 15.20 
   
Mathematics p = .247 
n = 48 / n = 61 
μ = 7.00 / μ = 4.14 
σ = 11.18 / σ = 11.61 
p = .964 
n = 8 / n = 23 
μ = 5.62 / μ = 3.95 
σ = 9.02 / σ = 9.57 
p = .224 
n = 40 / n = 38 
μ = 7.27 / μ = 4.26 
σ = 11.64 / σ = 12.82 
   
Combination of 
Literature, 
Writing, and 
Mathematics 
p = .444 
n = 138 / n = 179 
μ = 4.21 / μ = 3.36 
σ = 13.63 / σ = 13.22 
p = .244 
n = 24 / n = 69 
μ = -.87 / μ = 3.43 
σ = 17.16 / σ = 12.03 
p = .166 
n = 114 / n = 110 
μ = 5.28 / μ = 3.31 
σ = 12.60 / σ = 13.97 
   
 
 
 Below Average 
Achieving Students 
in the Study Group 
and Control Group 
Below Average 
Achieving Students 
in the Study Group 
Below Average 
Achieving Students 
in the Control Group 
Above Average 
Achieving Students 
in the Study Group 
and Control Group 
Above Average 
Achieving Students 
in the Study Group 
Above Average 
Achieving Students 
in the Control Group 
Literature sample size too small sample size too small sample size too small sample size too small sample size too small sample size too small 
Writing  sample size too small sample size too small sample size too small sample size too small sample size too small sample size too small 
Mathematics sample size too small sample size too small sample size too small sample size too small sample size too small sample size too small 
Combination 
of Literature, 
Writing, and 
Mathematics 
p = .211 
n = 52 / n = 71 
μ = 7.00 / μ = 5.05 
σ = 16.44 / σ = 17.37 
p = .498 
n = 11 / n = 30 
μ = -2.36 / μ = 2.66 
σ = 23.45 / σ = 15.92 
p = .219 
n = 41 / n = 41 
μ = 9.51 / μ = 6.80 
σ = 13.28 / σ = 18.34 
p = .756 
n = 86 / n = 108 
μ = 2.52 / μ = 2.25 
σ = 11.39 / σ = 9.51 
p = .315 
n = 13 / n = 39 
μ = .38 / μ = 4.02 
σ = 10.12 / σ = 8.04 
p = .591 
n = 73 / n = 69 
μ = 2.90 / μ = 1.24 
σ = 11.63 / σ = 10.16 
Note. (1) boys / girls. (2) p = significance level. (3) n = sample size. (4)  μ = mean. (5) σ = standard deviation. (6) RIT = Rasch Units 
 
1
1
9
 
 
